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Abstract
Bacl^round: Most research indicates that significant dietary change is difficult to 
initiate and maintain but also that it is feasible for a minority of individuals.
Aims: The thesis aimed to investigate the phenomenon o f dietary change across the 
lifespan using four different research methodologies.
Methods: A systematic review was conducted to ascertain evidence for a health- 
benefiting, long-term dietary change. A qualitative study was carried out in which 
twenty participants’ narratives of dietary changes across their lifespan were analysed 
using Interpretative Phenomenological Analysis. To assess the prevalence o f dietary 
ehange, a study with a cross-sectional design operationalized the results obtained in the 
qualitative study. Finally, an intervention was carried out in the university eanteen to 
test one of the mechanisms o f dietary change identified in the qualitative study.
Results: The systematic review supported evidence for highly motivated participants’ 
successful dietary change in the long-term. The qualitative study revealed that dietary 
change can occur either with or without the individual’s active involvement through 
processes that were labelled: active path  and passive path. Four themes emerged, 
denoting the mechanisms of dietary change: accumulation o f evidence, trigger to action, 
imposed change and seamless change. These were operationalized in the survey, which 
suggested that dietary change appears to be a frequent occurrence in the lives o f both 
men and women regardless of their socioeconomic or ethnic background. The results o f 
an intervention in a cafeteria showed the efficacy of two ways o f Imposing Changes on 
customers: changes in location of fruit and confectionary and the reduction of food 
choices at lunch time. Both were shown to influence customers’ purchases. The sales o f 
finit and brown baguettes rose as a result of intervention.
Conclusions: These results indicate that dietary changes are not as infrequent and 
difficult as often assumed and that they happen aeross the lifespan for most people. 
Dietary change happens in a passive or in an active way with four underlying 
mechanisms.
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CHAPTER 1 
Literature Review
1. Diet and Health
This literature review begins with a discussion of the importance of diet for health. 
Then, the development of dietary behaviour from infancy to adulthood is examined. 
This is followed by a review o f dietary interventions in macro and micro-environments. 
Finally, a theoretical framework is presented, comprising general theories of behaviour 
and theories of behaviour change. The thesis’ aims are listed at the end of this chapter.
1.2 The importance of diet for heaith.
Diet and nutrition have long been known to have a profound impact on human health. 
Optimal dietary intake needs to include the right amount of energy and nutrients to 
sustain an individual’s physical and mental health, whereas a prolonged imbalance in 
energy and nutrients is likely to cause deterioration o f an individual’s health status. The 
consequences may be mild and reversible but often result in the onset o f a serious 
disease. Historically, the energy and nutrients imbalance, exacerbated by the prevalence 
of infectious diseases, often led to malnutrition and starvation. More recently, a dramatic 
shift has occurred whereby the energy and nutrients imbalance for western societies has 
swung the other way in as much as an excess o f energy and nutrients has become freely 
available. This, combined with ever-increasingly sedentary lifestyles has generated an 
increase in obesity and related chronic diseases.
1.3. The nutrition transition
The nutrition transition is a term first used by Barry Popkin, whose research focused on 
the history and nature of changes in human nutrition status. He distinguished five dietary 
patterns and linked them with changing demographic characteristics (Popkin, 1993). 
Their existence and transition had been explained primarily in terms o f changes in the 
demographic structure of populations, epidemiology, economic development and 
inequality (Popkin, 1998). In this firamework, the primary factors underlying nutrition 
transitions are shifts in population growth, age structure and spatial distribution; changes 
in income, work patterns, leisure activities, women’s roles and the roles o f the food 
industry and the state. The five patterns do not necessarily follow one another, instead, 
they are related to specific geographical and socioeconomic population groups. The 
pattern of the hunter-gatherer -  collecting food  - features a varied diet of plants and wild 
animals resulting in a robust and lean population with few nutritional deficiencies 
(Truswell, 1977). Hunter-gatherers can live to an old age provided they avoid accidents 
and infectious diseases. This pattern is associated with low fertility, high mortality, low 
life expectancy and a high prevalence of infectious diseases. The second pattern -  famine 
- features mainly cereals, less nutritional variety, low fat intake and fi*equent food 
scarcity resulting in a population with prevalent nutrition deficiency diseases. This 
pattern is associated with a population’s declining stature, a rise in parasitic diseases, 
and a high prevalence o f infectious diseases and epidemics (polio, TB, smallpox, etc). 
The third pattern -  receding famine  -  although still featuring low nutritional variety, 
includes more fiuit, vegetables and animal protein, resulting in an increase in stature and 
a decline in mortality with an associated decline in infectious diseases and epidemics. 
The fourth pattern -  degenerative diseases- which relates to the current development in 
nutritional status features an increased intake of saturated fat, sugar, processed foods and 
a decrease in fibre intake leading to obesity. This pattern is associated with a decline in 
infectious diseases, high life expectancy and an increase in chronic and degenerative 
diseases. The fifth pattern -  behavioural change -  relates to current dietary 
recommendations and features a decrease in fat and processed food intake, an increase
in fruit and vegetable consumption, leading to a decline in obesity and other chronic 
conditions and an improvement in bone health.
1.4. A healthy diet - current recommendations
The UK Department of Health (DH, 2005) currently recommends daily consumption of 
at least five portions of fruit and vegetables and 18 grams of fibre, a daily intake of fat 
not exceeding 35% of energy, a daily intake o f added sugar not exceeding 11% of
energy and not more than 6 grams of salt a day.
The U.S. Department of Health and Human Services (2005) in ‘Dietary Guidelines for 
Americans’ provides two set of dietary guidelines as equally beneficial for health: the 
‘United States Department of Agriculture (USDA) Food Guide’ and ‘Dietary 
Approaches to Stop Hypertension (DASH) Eating Plan’. Both sets of guidelines have
been constructed across a range o f calorie levels to meet the needs o f various age and
gender groups. For the USD A Food Guide, nutrient content estimates for each food 
group and subgroup are based on population weighted food intakes. Nutrient content 
estimates for the DASH Eating Plan are based on selected foods chosen for a sample 7- 
day menu. While originally developed to study the effects o f an eating pattern on the 
prevention and treatment of hypertension, DASH is one example of a balanced eating 
plan consistent with the 2005 Dietary Guidelines. It stresses the benefits of daily 
consumption o f a variety of fruit and vegetables as well as wholegrain products and low 
fat dairy products. It also recommends acceptable limits of fat and salt intake at 20-35% 
and 1 tsp respectively.
The UK and the US dietary guidelines use different measures: grams and servings in the 
UK, and cups and ounces in the US. However, they are in accord concerning the 
importance and the level of intake o f fruit, vegetables, saturated and total fat. The 
British guidelines stress the intake of fibre while the American guidelines emphasize
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whole grain products. Both mention the acceptable level o f salt consumption but milk 
products are only included in American guidelines while added sugar is only included in 
the British guidelines.
These dietary guidelines had been compiled on the basis o f extensive research 
undertaken in the area of nutrition and diet. The following section reviews the most 
frequently used methods of study that had been employed.
1.5. Methods of studying nutrition and diet
Data collection in diet and nutrition research has consisted mainly of four methods: food 
diaries, food frequency questionnaires (FFQ), 24-hour recalls, and biomarkers (urine 
and blood samples). These methods or combinations of them may have been used 
several times over extended periods to ascertain longitudinal changes in dietary intake. 
For example, Beresford, Johnson, Ritenbaugh, et al.,(2006) in an intervention with a 6 
year follow-up used 4 day food diaries at baseline and 12 months and then, in a rotating 
one-third subsample, every year thereafter; the Women’s Health Initiative Food 
Frequency Questionnaire; Ehner, Obarzanek, Vollmer, et al., (2006) in the Trial o f 
Lifestyle Interventions for Blood Pressure Control (PREMIER) with an 18 months 
follow up used unannounced 24-hour dietary recalls (1 weekday and 1 weekend day) 
obtained by telephone interviews; Flood, Mai, Pfeiffer, at al., (2008), in their Polyp 
Prevention Trial with a 4 year follow-up, used FFQ obtained at baseline. Year 1 and 4, a 
4 day food record and blood sample and additionally they obtained a 24-hour dietary 
recall asked o f 10% random sample at years 1,2,3, and 4; Pierce, Natarajan, Caan, et al., 
(2007), in their Women’s Healthy Eating and Living trial with a 6 year follow-up, 
obtained four 24-hour dietary recalls of random days (2 weekdays, 2 weekend days) 
conducted by telephone over 3 weeks at baseline. Years 1, 4 and 6 and additionally the 
same measure on a 50% random sample at 6, 24 and 36 months.
The methods discussed so far have been part of randomised control trials, which 
inevitably study specific population samples. On a more general level, national surveys 
are conducted. In the UK, in 2000-2001 data was collected across England, Wales and 
Scotland. The sample consisted of 2000 adults aged 19-64, selected randomly fi'om 
private households. The methods o f obtaining diary records included 7-day diary 
(Henderson, Gregory and Swan, 2002). This was deemed to be too burdensome for 
participants and in a later survey in 2007 this was reduced to a 4-day diary (Stephen, 
Teacher, Black et al., 2008).
Studying the impact of nutrition on health generated several routes of classifying and 
interpreting results. One route was to study separately single nutrients i.e. Vitamin D, 
calcium, iron, fat, fibre, etc. Another way was to study separate food items such as 
broccoli, oily fish, flaxseed, etc. Another way was to study food groups such as finit and 
vegetables, red meat, dairy products. But most recently, the focus has moved away fi'om 
the reductionist perspective towards studying whole dietary patterns as more 
representative and not limited by the colinearity found among single nutrients. These 
various approaches will be considered in the next two sections.
1.5.1. Food groups and individual ingredients
The information contained in this section summarizes different aspects of nutrition 
research that has been undertaken relating to health and illness.
Table 1. Main food groups with related subcategories and nutrients or selected 
characteristics that have been studied in relation to health and illness.
General Specific food 
food group 
group
Subgroup Food type Main
nutrients/selected 
characteristics 
relating to the 
specific food group
Plant Cereals 
food
Rice
Wheat
Rye
Carbohydrate
Fibre
Carotenoids
Roots, tubers 
and plantains
Potatoes 
Sweet potatoes
Vitamin C, B6 
Selenium
Pulses Soya beans 
Runner beans 
Peanuts
Protein 
Fatty acids 
Phytoestrogens
Vegetables Cruciferous
vegetables
Cauliflower
Cabbage
Broccoli
Fibre
Selenium
Folate
Raw vegetables Iron
Vitamins A,C,E
Green leafy 
vegetables
Lettuce,
spinach
Alpha and beta- 
carotene
Yellow/orange
vegetables
Carrots
Yellow
peppers
Lycopane
Tomatoes Raw and 
cooked
White or pale 
vegetables
Japanese
radish
Chicory
Allium vegetables Garlic
Onions
Leeks
Antibacterial effect
Fruits Citrus fruits Oranges
Lemons
Caretonoids 
Vitamins A,C,E
Limes
Nuts and seeds Nuts
Seeds
Brazil nuts 
Almonds
Pumpkin 
seeds 
Sunflower 
seeds 
Flax seeds
Protein 
Fatty acids 
Selenium 
Vitamin E
Oils Monounsaturated
Polyunsaturated
Olive oil 
Sunflower oil
Fatty acids
Herbs Garlic
Chives
Antibacterial effect
Spices Chilli Digestive irritant
Animal
food
Meat Red meat Saturated fat 
Cholesterol 
Fatty acids 
Iron 
Zinc
Selenium
Vitamins B6, B12, D
Poultry Protein
Fish Fatty acids 
Mercury
Eggs Cholesterol
Dairy Milk
Cheese
Yogurts
Calcium 
Saturated fat
Fats Butter
Lard
Saturated fat
Drink Non-alcoholic Water
Fruit and vegetable juices
Tea
Coffee
Herbal infusion 
Soft drinks
Minerals
Vitamins
Arsenic
Caffeine
High temperature 
Carbonation 
Artificial sweeteners
Alcoholic Wine
Beer
Spirits
Ethanol 
Alcohol units
Sugar and salt, as well as methods of food preparation and preservation have not been 
included in Table 1, as these do not contain active dietary ingredients. However, their 
impact on human health has been studied. The excessive use of sugar and salt for food 
flavouring and food preservation has been shown to be detrimental to health: the 
excessive intake of sugary food and drink has been associated with the rise o f obesity 
(e.g. Bray, Nielsen & Popkin, 2004) while high levels o f salt intake have been shown to 
cause hypertension (Mohan & Campbell, 2009) and cancer of the stomach 
(WCRF/AICR, 2007; WCRF/AICR, 2009).
The artificial sweeteners used in food and drink gained popularity in the quest to reduce 
the numbers of calories ingested but to retain the desired sweet flavour. This 
development has caused new problems. The impact of artificial sweeteners on the 
amount of calories ingested and the overall energy balance has been recently reviewed 
by Bellisle and Drewnowski (2007). Artificial sweeteners have the power to deliver a 
sweet taste without sugar calories. If  sucrose has the power of 1, then aspartame has the 
power of 100-200, saccharin 300-400, sucralose 600 and neotame 7,000-13,000. Soft 
drinks have become a major source of energy intake in the USA, contributing to the rise 
in obesity prevalence (Bray, Nielsen & Popkin, 2004). Artificial sweeteners gained 
popularity as a method of limiting energy intake. However, they have not replaced 
traditional sugars in food production and paradoxically the sales of sucrose-sweetened 
beverages actually increased (Saris, 2003). Bellisle and Drewnowski (2007) concluded 
that in the light o f human inability to regulate energy balance, artificial sweeteners have 
a role in reducing calorie intake but only if consumed in beverages rather than solid 
foods and that they are not appetite suppressants.
Trans-fàtty acids have also been shown to be detriments to health. They are formed in 
the process of hydrogenation o f vegetable oils and convert unsaturated fatty acids o f 
plant origin into saturated fatty acids. The latter are implicated in higher incidence o f 
cardiovascular disease (Hu & Willett, 2002) and diabetes Type 2 (Salmeron, Hu, 
Manson et al., 2001).
Some preparation methods have also been singled out as unhealthy. They include 
grilling, barbequing and frying. There is limited evidence that they cause stomach 
cancer (WCRF/AICR, 2007). Although the effects of various other food preparation and 
preservation methods such as microwaving, roasting, drying, irradiation and fermenting 
have been studied, the body o f literature is not substantial enough to draw firm 
conclusions as to how they impact the health o f the individual.
1.5.2. Dietary patterns
Popkin (1993) distinguished five dietary patterns (discussed in section 1.3.) that reflect 
several nutrition transitions. According to Popkin, we are currently undergoing the 
nutrition transition where the pattern of generative diseases dominates but are hoping 
that the pattern of behavioural change will soon establish itself. Taking on this 
framework to review recent literature, a more detailed clarification can be made relating 
to contemporary dietary patterns. These patterns fit either into generative disease  or 
behavioural change pattern. But some patterns that are regarded as traditional and 
therefore preceding the generative disease pattern, also offer the benefits o f the 
behavioural change pattern. The Mediterranean diet is an example of both a traditional 
and healthy diet characterized by a high intake of finit, vegetables and cereals, with 
olive oil as the main source of fat; low intake of saturated fat, refined sugar, meat and 
dairy products and moderate consumption of wine taken with meals (Trichopoulou & 
Lagiou, 1997).
Table 2. Characteristic food groups associated with a particular dietary pattern identified 
in a few exemplary studies.
Degenerative disease pattern Behavioural change pattern
Terry, P., 
Suzuki, R., Hu, 
F.B. & Wolk, 
A. (2001)
WESTERN
DRINKER
red and
processed meats, 
refined grains, 
fat, sweets 
wine, beer, 
spirits
HEALTHY fruit, vegetables, 
fish, poultry, 
low-fat dairy, 
whole grains
Fung, Hu, 
Fuchs et al., 
(2003)
WESTERN red and
processed meats, 
sweets and 
desserts,
French fries, 
refined grains
PRUDENT fruit, vegetables, 
legumes, fish, 
poultry, whole 
grains
Sieri, Krogh, 
Pala, et al., 
(2004)
WESTERN potatoes, ravioli, 
red and 
processed 
meat, eggs, 
butter, seed oil 
(as added fat), 
cakes
SALAD
VEGETABLE
PRUDENT
CANTEEN
raw vegetables, 
olive oil
cooked 
vegetables, 
rice, poultry, fish, 
low consumption 
of alcohol
pasta, tomato 
sauce, olive oil, 
wine
Mikkilâ, 
Râsânen, 
Raitakari et al, 
(2005)
TRADITIONAL rye, potatoes, 
milk, butter, 
sausages and 
coffee
HEALTH
CONSCIOUS
rye (but less than 
in
TRADITIONAL), 
vegetables, 
legumes, nuts, 
tea, cheese, other 
dairy products
Velie, Schairer, 
Flood, et al, 
(2005)
BEEF/PORK-
STARCH
TRADITIONAL
SOUTHERN
pork, beef, 
processed 
meat, French 
fries, and eggs
cooked greens, 
beans and 
legumes, sweet 
potatoes.
VEGETABLE
FISH/
POULTRY/
FRUIT
vegetables 
and broiled or 
baked fish and 
chicken
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combread, 
cabbage, fried 
fish and chicken, 
and rice
Kesse, Clavel- WESTERN potatoes, pizzas, HEALTHY vegetables, fruit.
Chapelon &. pies. yogurt, sea
Boutron-Ruault sandwiches. products, olive oil
(2006) sweets, cakes.
cheese, cereal
products.
processed meat.
eggs, butter
DRINKER sandwiches.
snacks.
processed
meat, alcoholic
beverages
MEAT EATER meat, poultry.
margarine
Edefonti, 
Decarli, La 
Vecchia, et al., 
(2008)
ANIMAL
PRODUCTS
animal protein, 
animal fat, 
calcium, 
cholesterol, 
saturated fatty 
acids, riboflavin, 
zinc, phosphorus
VITAMINS 
AND FIBER
vitamin C, fibre, 
folate,
potassium, beta- 
earotene 
equivalent, 
soluble
carbohydrates, 
vitamin B6
STARCH-RICH starch, vegetable 
protein, sodium
UNSATU­
RATED FATS
vegetable fat, 
vitamin E, 
monounsaturated 
and
polyunsaturated 
fatty acids
11
1.6. Diet as a preventative measure in chronic diseases
The impact of diet on health has been studied in relation to chronic diseases and 
particularly as a preventative factor. Certain dietary nutrients and dietary patterns were 
shown to reduce the risk o f cardiovascular disease, diabetes and some cancers. The 
focus has been particularly on the health benefits o f fruit and vegetables intake, the 
detrimental effect of saturated fat and on the health impact of whole dietary patterns 
such as Mediterranean, Western or Prudent. Evidence suggests that the increased intake 
o f saturated fat, red meat, refined grains, refined sugar and salt characteristic o f e.g. the 
Western dietary pattern increases the risk for colorectal cancer (Fung, Hu, Fuchs et al.,
2003) and it is a risk factor in overall mortality (Knoops, de Groot, Kromhout et al.,
2004). Fruit and vegetable intake, on the other hand, of at least 5-10 portions a day has 
been shown to reduce risk of cardiovascular disease (see review Hu & Willett, 2002) 
while high intake of green leafy and dark yellow vegetables has been shown to reduce 
risk o f diabetes type 2 (Liu, Serdula, Janket, et al., 2004) and some but not all cancers 
(see reviews: Donaldson, 2004; Potter, 2005). Mediterranean, Prudent and Salad 
Vegetables diets also reduce the risk of CVD and some cancers (Trichopoulou, Bamia, 
& Trichopoulos, 2005; Sieri, Krogh, Pala, et al., 2004; Bossetti, Gallus, Trichopoulou, et 
al., 2003).
Diet has been studied in terms o f its preventative qualities in many chronic conditions 
and illnesses but primarily it has been imphcated in the increasing levels o f obesity 
worldwide.
1.7. Obesity -  definition and prevaience
Obesity is primarily caused by a state of imbalance between calories ingested versus 
calories expended, which would lead to excessive or abnormal fat accumulation 
(Nammi, Koka, Chinnala et al., 2004). Obesity is measured by calculating an
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individual’s weight in kilograms divided by their height in metres squared, which gives 
BMI -  Body Mass Index (e.g. 65kg/1.70m x 1.70m = 22 BMI. The World Health 
Organization (1998) defines underweight as a BMI o f less than 18kg/m^; normal weight 
BMI as 18 - 24.9kg/m^; overweight BMI as 25.0 - 29.9kg/m^ , obesity BMI as 30 -  
39.9kg/m^ and morbid obesity BMI as 40+ kg/m^. Additionally, the measurement of 
waist circumference and the ratio of waist-to-hip circumference has been used as an 
indicator of an increased risk to health when waist circumference exceeds 102cm for 
men and 88cm for women (WHO, 2003a).
Two developments relating to obesity have emerged in the past half a century: the 
increasing prevalence of obesity and its impact on health. In United States, over the 
period of 40 years the National Health Examination Survey (NHES) and the National 
Health and Nutrition Examination Surveys (NHANES) reported an alarming rise in 
obesity for 20-74 years old adults from 14.6% in 1959-62 (NHES) to 30.4% in 1999- 
2000 (NHANES IV). This trend has been observed in England with an increase in 
obesity from 13% in 1993 to 24% in 2007 for men, and from 16% to 24% for women 
(NHS Information Centre, 2009). Some other European countries have also observed 
rises in obesity, particularly Spain, Poland, Italy, Czech Republic, Cyprus, Romania and 
Albania (Berghofer, Pischon, Reinhold, et al., 2008). The rise o f obesity has also been 
documented in some developing countries such as China (Ding & Malik, 2008), Brazil 
(Monteiro, Conde, & Popkin, 2007) and Malaysia (Rampai, Rampai, Khor, et al., 2007).
1.7.1. Obesity - cost and consequences
It has been calculated that worldwide in 2001, 60% of 56.5 million deaths were caused 
by chronic diseases and almost half o f them were attributed to cardiovascular disease, 
diabetes and obesity. (WHO, 2003b). At present, 1.2 billion people are overweight and 
300 million people worldwide are obese (WHO, 2003c). The consequences o f obesity 
are severely detrimental to health, being linked with higher rates of morbidity and higher
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rates of premature mortality (Manson, Willett, Stamfer, et a l, 1995). In the USA, 
obesity is responsible for 300,000 premature deaths each year (US Department o f Health 
and Human Services, 2001). The relationship between obesity and comorbidities is 
stronger for people who are younger than 55 years (Must, Spadano, Coakley et al., 
1999), while for people who are over 74, there is no longer an association between 
increased BMI and mortality (Stevens, Cai, Pamuk et a l, (1998). Obesity has been 
associated with the elevated risk of the following conditions:
Cardiovascular disease (CVD), which includes the following conditions: hypertension, 
coronary heart disease, cerebrovascular disease, varicose veins and deep vein 
thrombosis. Women have a 2 fold increased risk of CVD if their BMI is 25-28.9 which 
rises to a 3.6 fold increase if their BMI is over 29. If men increase their weight by 10% 
they risk a 38% increase of CVD. This ratio rises sharply with a 20% increase in weight 
giving an 86% increased risk o f CVD. Prevalence of hypertension is also larger in obese 
adults with an increase of 2.9 fold (Nammi, Koka, Chinnala et a l, 2004).
Metabolic disorders include diabetes, insulin resistance, hyperlipidemia and menstrual 
irregularities. For instance, in a nurses' health study, the risk of type II diabetes in 
women with a BMI of 29-31 was increased by 28-fold compared with women with a 
BMI lower than 22, while a BMI greater than 35 carried a 93-fold increased risk o f 
developing type II diabetes (Colditz, Willett, Stamp 1er, et a l, 1990).
Malignancies include breast cancer, colorectal cancer, prostrate cancer, cervical cancer 
and endometrial cancer. For instance, in a sample of African-American women whose 
BMI exceeded 29.9, the risk o f breast cancer rose 2.3 fold compared with women o f 
BMI below 25 (Zhu, Caulfield, Hunter et a l, 2004). These results are consistent with 
other ethnic groups: Chinese women in Hong Kong (Chow, Lui, Chan et a l, 2005) as 
well as Hispanic and non-Hispanic white women in USA (Wenten, Gilliand, 
Baumgamer and Samet, 2002), all showing that obesity carries an increased risk o f 
breast cancer.
14
Respiratory diseases include breathlessness, hypoventilation syndrome, asthma and 
sleep apnoea. For example, there is evidence for an association between the symptoms 
of asthma and obesity, both in adults and in children. Obesity is not known to be 
causally linked to asthma, but because of the high prevalence of obesity a large number 
o f asthmatic people are obese (Chinn, 2003). The risk of new onset asthma among 
school-age obese children is increased by 1.6 fold in comparison to children of normal 
weight (Gilliand, Berhane, Islam et al., 2003).
Gastrointestinal disorders include fatty liver and liver cirrhosis, hernia, gallstones and 
haemorrhoids. O f these, gall bladder disease is the most common manifestation o f 
gastrointestinal disorder with obese women suffering a 2.7 fold in increased prevalence. 
(Nammi, Koka, Chinnala et al., 2004).
Other disorders include stress and osteoarthritis. With reference to the latter, there is 
evidence that obesity increases the risk o f osteoarthritis in one or both hips, especially 
for sufferers 30 - 59 years old (Marks & Allegrante, 2002).
In 2000, the total cost of obesity in the United States in direct and indirect medical costs 
was estimated to be $117 billion (US Department o f Health and Human Services, 2001). 
An estimated 9.1% of annual medical spending in the United States is attributed to 
overweight and obesity - a figure that rivals medical costs attributable to cigarette 
smoking (Finkelstein, Fiebelkom and Wang, 2003). In the UK, the direct cost o f obesity 
to the NHS is £0.5 billion while the indirect cost to the UK economy such as loss o f 
productivity due to illness or absence and insurance costs was estimated to be in the 
region of £2 billion annually (Vlad, 2003).
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1.7.2. Obesity -  causes 
Biological factors
The quest to identify genetic determinants had progressed substantially since the 
discovery o f the protein hormone leptin, which is encoded by the obese (ob) gene. 
Leptin has so far been associated with affecting body weight, metabolism and 
reproductive functions as it regulates appetite control and energy expenditure. It occurs 
in high levels in obese people and low levels in anorexic individuals. It has been 
positively correlated with BMI and the percentage of body fat. Leptin levels fall when 
weight decreases (Considine, Considine, Williams et al., 1995; Ferron, Considine, 
Peino, et a l, 1997). However, its deficiency may also be linked to obesity as 
Montague, Farooqi, Whitehead et a l, (1997) discovered in two obese children who then 
were asked in another study (Farooqi, Jebb, Cook et a l, 1999) to take daily injections of 
leptin. The results were encouraging in showing reduced appetite and a subsequent 
weight loss of l-2kg per month.
Genetic makeup has been indicated as contributing to health risks associated with 
obesity, with two types of obesity distinguished: general and abdominal with the latter 
proving to be of a greater health risk (Sorensen & Echwald, 2001).
The fat cell theory has been proposed to explain why some people seem to gain weight 
more easily than others. According to this theory (Sjostrom, 1980) individuals are bom 
with a certain number o f fat cells, which can be filled up to their capacity when gaining 
weight and then emptied when losing weight. These cells are never lost but they can 
multiply if an individual keeps gaining new weight. Some people will be bom with a 
larger number o f fat cells hence they are predisposed to become overweight and some o f 
them will end up with an increased number of fat cells if they become severely obese. 
The fat cell theory has been used to explain why obese children are likely to become 
obese adults.
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Gender seems to be an important factor as more women end up overweight and obese 
than men. This has been explained in terms o f a faster metabolic rate in men and a 
greater ratio of lean tissue to body fat. Men also tend to be more physically active which 
reduces the ratio of weight gain in the event of ingesting surplus calories. Women, on 
the other hand, have a propensity to binge eating and compulsive overeating (French, 
Jeffery & Wing 1994).
Environmental and behavioural factors
The increased use o f motorised transport and car ownership has affected the road safety 
of pedestrians and cyclists, leading to a fall in everyday physical activity as the number 
o f people who are prepared to walk to reach their destination had decreased dramatically 
(NHS, 1993). Additionally, there has been a marked decrease in available recreational 
places, such as parks and fields, within densely populated urban areas, affecting the 
opportunities to exercise and spend physically active leisure time (WHO, 1998). Even 
though the problem is more complex, it is the lack of exercise paired up with prolonged 
poor dietary habits that are cited most often as the primary causes o f obesity. These 
include mainly ingesting sugary, highly processed snacks and sweet fizzy drinks, 
resulting in an easily accumulated surplus o f calories which cannot be expended as 
easily if an individual spends large amounts o f time watching television (Gable and 
Lutz, 2000). TV viewing and computer use has been linked to obesity. In a study that 
used nationally representative data on American children aged 2-5 years from the 
National Health and Nutrition Examination Survey 1999-2002, Mendoza Zimmerman 
and Christakis (2007) demonstrated that daily TV viewing/computer use o f 2 hours or 
more was associated with a higher risk o f being overweight. Data on adults confirms the 
association between obesity and TV viewing (e.g. Clelland, Schmidt, Dwyer & Venn, 
2008) suggesting that waist circumference may be partially explained by food and 
beverage consumption during TV watching and it is not explained by the reduction in 
overall leisure-time physical activity.
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The diet itself has changed a great deal in all economically developed countries and 
urban areas o f the developing world and is now relatively low in cereals, tubers and 
other starchy foods and relatively high in sugar, fat, protein of animal origin, salt, meat, 
dairy produce and alcohol (Ellwood, Asher, Bjorksten et a l, 2001).
Social and cultural factors
With the availability of cheap energy, food production underwent remarkable changes: 
less people are required to work in agriculture, the work became less physically 
demanding due to the use of motorized tools and vehicles, thus more food can be 
produced cheaply. In addition, low fuel prices and advances in food preservation mean 
that food can be stored for longer periods and transported over long distances (Lester, 
1994). These developments have resulted in the success o f supermarkets, which have 
changed society’s shopping habits. No longer do we shop in small local shops, which 
previous generations used to access by foot. Instead, we travel by car to out-of-town 
supermarkets.
Advertising had been blamed for the rise in obesity as it is focusing on promoting 
processed foods high in sugar, salt and fat content and sugary, fizzy drinks. In 
comparison, very little advertising space is devoted to the promotion o f healthy eating 
(Dietz & Gortmaker,1985). In the USA, in particular, food producers aggressively 
market high-energy, low-nutrition foods to children as they are aiming to develop a 
brand and product commitment early on in life so it can prevail into adulthood. The 
expenditure on marketing of high-energy food and drink items reached $11 billion in 
1997 (WHO, 1998). Food advertising during TV shows has evolved to cross over to 
online games (‘advergames’), product-linked websites and product placement in films 
and TV shows. The US government is reluctant to propose regulation o f food 
advertising aimed at children while the food industry cites a lack of valid evidence that 
advertising causes obesity (Kelly, 2005). And indeed, the advertising o f unhealthy food 
may not cause obesity just like tobacco advertising does not cause lung cancer, yet it
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does influence the food choices by presenting the consumption o f these foods as socially 
acceptable and even desirable (Lobstein, 2002).
Social trends towards families where both parents work have resulted in less time 
available for food preparation and increased use of pre-prepared meals and takeaways 
(Bryce, 2001; Schneider, 1997). In single parent families and in families where both 
parents work, there is a preference for ‘convenience’ food (high in fat, salt or sugar and 
low on nutritional value due to excessive processing) as it saves time in preparation. 
Families with low incomes find healthy foods more expensive - thus out of the range of 
their budget (Gable & Lutz, 2000). There is also evidence o f a strong relationship 
between socioeconomic status (SES) and obesity: A review o f the studies published 
between 1989 and 2003 concluded that the obesity is not anymore solely a problem of 
developed countries. Developing countries have seen an increase in obesity as their 
gross national product (GNP) have increased. (Monteiro, Moura, Conde and Popkin, 
2004).
Overall, diet has profound implications for health promotion and disease prevention. 
Numerous studies have demonstrated how selected single nutrients, food groups and/or 
whole food patterns impact on health and how imbalance in energy derived from food 
and drink as well as inadequate nutrient content can lead to obesity and is a risk factor in 
many chronic conditions and diseases. But how is it that only some individuals struggle 
with adopting and maintaining a healthy diet? How does it happen that some individuals 
will ‘have’ Western diet while others will ‘have’ Prudent diet? What does it take to 
develop dietary behaviour?
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2. D evelop m ent o f dietary behaviour
2.1. Childhood and adolescence
The process of developing food habits is a complex interaction o f biological, 
evolutionary, developmental and social factors. Biological factors include innate 
preferences for sweet and salty tasting foods and dislike o f bitter tastes, as well as the 
innate ability o f the body to regulate its nutrient intake - explained in the theory of 
wisdom o f the body. Evolutionary factors include neophobia, while developmental 
perspective includes the elements o f exposure, social learning, associative learning and 
parental control. These factors will be discussed in the following section.
2.1.1. Biological factors
Early research has focused on the biological basis for food choice, with studies 
indicating that babies show an inherent preference for sweet and salty foods and a 
dislike o f bitter tastes (Desor, Mailer and Turner, 1973; Denton, 1982). Other evidence 
for the biological basis for food choice has come from early experiments done by Davis 
(1928, 1933, 1935, and 1939), which culminated in the theory of wisdom of the body. 
This theory claimed that the individual’s choice of food is dictated primarily by the 
needs of the body (e.g. if we lack vitamin C we will naturally choose to eat oranges). In 
the first of David’s experiments conducted in an American paediatric ward, infants and 
young children who had to spend several months at a time there were given the 
opportunity to self select from 10-12 different food items prepared without salt, sugar or 
seasoning (Davis, 1928). The results showed that the children’s choices resulted in their 
optimum growth and health and they did not develop feeding problems. On this basis 
Davis concluded that children have an innate regulatory mechanism, which enables 
them to select an optimum diet. However, she also stressed that the children will 
naturally make healthy choices only if all the food offered is healthy and nutritious. She 
also emphasised that the food preferences might change over time and be influenced by 
the child’s experience. Davis’ experiments were done in the closed environment o f a 
hospital and they inevitably lacked ecological validity.
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2.1.2. Evolutionary factors
Since these early experiments, the focus o f research has shifted towards the study of 
children’s eating behaviour observed in natural settings, specifically on the phenomenon 
of neophobia -  a dislike of novel foods. Neophobia (discussed in Rozin, 1976, 1982), 
which had been explained in terms of evolutionary adaptation to environment, 
intensifies in early childhood and subsides from late childhood onwards. This is because 
an infant relies completely for the provision of food on adults while a toddler and a 
young child with their increased mobility can potentially ‘forage’ for themselves 
without having adequate knowledge about the safety of foods. And so, they are 
equipped with an innate mechanism to reject foods that they don’t know in case these 
foods cause sickness (Birch, Gunder, Grimm-Thomas, and Laing, 1998). However, as 
they grow and their knowledge about food properties increases, they are more amenable 
to accepting novel items in their menu (Birch, 1989). Interestingly, neophobia has been 
shown to be greater in males than in females across all ages and to run in families 
(Hursti and Sjoden, 1997). This may be interpreted as evidence for the phenomenon to 
be a hereditary mechanism that is stronger in some individuals. However, humans need 
a varied diet to ensure their optimum health, therefore, it is imperative to overcome 
neophobic reactions.
2.1.3. Developmental factors
Development of children’s dietary habits had also been conceptualized in a 
developmental model (Ogden, 2003), which emphasizes the role o f parents and peers. 
This model stresses the role of exposure, social learning and associative learning as 
primary factors in overcoming children’s’ neophobia and increasing their intake o f 
healthy food. Birch and colleagues (1982) found that when two-year olds were exposed 
repeatedly to novel food items over a period of 6 weeks, food preferences were 
begiiming to change. There was a direct link between a number o f times a novel food 
was offered and its ingestion: a shift in food preferences was occurring after 8 to 10 
exposures. These results were replicated by Wardle and colleagues (2003), who were
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successful in influencing children in a primary school to like a vegetable, unfamiliar to 
them, with 10 daily exposures.
Another mechanism for developing food preferences is through social learning, 
whereby children learn to model their behaviour, first by observing other children and 
adults and then by imitating them. For instance, Birch (1980) found that when 
‘neophobic’ children who disliked a particular vegetable (peas or carrots) were placed 
over four consecutive lunchtimes next to other children who liked this vegetable there 
was a shift in the ‘neophobic’ children’s vegetable preference and the liking for the new 
vegetable persisted several weeks later. There is also evidence that older children are 
more effective as role models than younger children (Birch, 1980), mothers are more 
effective role models than strangers (Harper & Sanders, 1975) and also adults that 
children hold in great esteem (heroes) are very effective role models (Duncker, 1938). 
More recent intervention study designed to change eating behaviour (Lowe, Dowey and 
Home, 1998) provided additional evidence that children learn by modelling. Children 
who were neophobic towards fiuit and vegetables were shown a video of older children 
eating these foods with pleasure. The viewing significantly increased the neophobic 
children’s liking of finit and vegetables.
The phenomenon of social learning had been explained by social learning theory (e.g. 
Bandura, 1977): it conceptualizes learning as a process in which individuals acquire 
new skills through observing and modelling their behaviour on others. According to this 
theory, children learn through observing people around them. The research has focused 
on children modelling their behaviour on their mothers in particular. For example, 
mothers who are neophobic are less likely to model eating novel foods and less likely to 
provide their children with opportunities to eat novel foods in order to reduce their 
neophobia (Hursi and Sjoden, 1997). Research has been carried out also on other aspects 
of modelling. There is evidence that mothers’ level o f dietary restraint significantly 
influences their daughters’ dietary restraint (Hill, Weaver and Blundell, 1990). There is 
a link between mothers and daughters levels o f weight concern (Steiger, Stotland,
22
Ghadirian et al., 1994). In addition, the mother’s health motivation is reflected in the 
quality o f her children’s diet -  the child’s diet will be healthier if the mother is 
knowledgeable about diet and if she emphasizes the importance of a healthy diet 
(Contento, Basch, Shea et a l, 1993).
Another way of forming food preferences is through associative learning. Children 
begin to associate food with contexts and their preferences are influenced by the 
emotional charge of positive and negative contexts in which the food is offered. For 
instance, if sugary, highly processed items (perceived by adults as ‘unhealthy’) are 
offered in positive contexts such as birthday parties then they will be liked and desired. 
Also, a food item will be desired if it is offered as a reward for e.g. good behaviour 
(Birch, Zimmerman^and Hind, 1980). If, on the other hand, healthy food items such as 
vegetables are offered in negative contexts, e.g. ‘you will not get a dessert unless you eat 
up your vegetables’ then they will not be preferred. (Birch, 1980). Associative learning 
may be a function of parental attempts at controlling their children’s diet and eating 
habits.
Birch (1999) suggested that some parental attempts at controlling their children’s diet 
are shortsighted. For instance, when parents urge children to eat vegetables in order to 
be allowed to have a dessert, it may be beneficial in terms o f increased vegetable intake 
but it also increases the preference for the ‘reward’ food such as a sweet dessert and 
reduces the liking of the food that has to be eaten first (vegetables). Also, Birch (1999) 
pointed out that if snack foods are restricted they become more attractive and are more 
desired by children. In this situation the parents’ control seems effective only as long as 
they are present, as Fisher and Birch (1999) demonstrated when the children in their 
experiment chose to eat more o f the restricted type o f foods, particularly when the 
mother was not present.
The issue of parental control on children’s diets has been studied with much of the 
research suggesting that strictness in regulating children’s food intake may yield
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opposing results to the desired outcome i.e. overeating and overweight (Johnson and 
Birch, 1994; Birch and Fischer, 2000). However, there is also evidence that parental 
control does work in reducing weight and improving dietary habits as provided by 
Wardle, Sanderson, Guthrie et al. (2002), who concluded that it is a lack of control 
rather than higher control that contributes to weight fluctuation. This finding was 
supported by Brown and Ogden (2004), whose results showed that greater parental 
control was associated with a higher intake of healthy snacks. However, the latter study 
also found that those children who had a more controlling mother and ate more healthy 
snacks, also ate more unhealthy snacks. It seems that, since parental control may result 
in a contradictory outcome, the concept of control itself should be explored further as it 
may be a more complex construct than existing measures have been able to assess so far. 
Recently, the understanding o f how parents control their children’s food behaviour has 
been expanded by the work of Ogden, Reynolds and Smith (2006). They proposed that 
parental control can be overt and covert. With overt control, the parent restricts the 
consumption o f unhealthy foods that can be perceived by a child. This type o f control 
occurs when the parent tells their children what, when and where they can or can’t eat. 
Covert control refers to parental management of the child’s environment such that the 
child is unaware o f any control. This would include the type o f food parents buy to have 
at home, the type o f meals they choose to cook, the restaurants they go to, etc. The work 
of Ogden, Reynolds and Smith (2006) provides evidence that the constructs of overt and 
covert control are distinct and reliable. Furthermore, the level of parental covert or overt 
control is a good predictor of a child’s snacking behaviour. And so, a high degree of 
overt parental control is associated with a child’s increased intake of unhealthy snacks 
(e.g. sweets, crisps, biscuits, chocolate, cakes, pastries and ice cream) while parental 
covert control is associated with a child’s increased intake of healthy snacks (e.g. 
grapes, oranges, peaches, yogurt and toast). The concept o f overt and covert control 
addresses paradoxical nature of human behaviour when an act of denial makes an object 
much desired. This paradox has been explained in the theory o f ironic processes o f 
control, where attempts at suppressing certain thoughts have the opposite effect in the 
relentless reoccurrence of these thoughts (Wenzlaff and Wegner, 2000). It follows that
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forbidding a child to eat an unhealthy snack will result in child’s increased desire to 
have it.
However, parents themselves do not have a straightforward relationship with food, as it 
can have contradictory meanings. Food can taste nice but it can also be perceived as 
unhealthy, such as ice-cream or chocolate that is often referred to as ‘naughty but nice’ 
(Shepherd, 2002). This contradiction has been studied as a separate construct of 
ambivalence within cognitive models of food choice (Ogden, 2003) especially as a 
component in the Theory of Planned Behaviour (for discussion see Shepherd, 1999; 
Shepherd, 2002). The ambiguous nature of ambivalence about different aspects o f food 
may be a source of internal conflict i.e. feeling guilty and experiencing pleasure at the 
same time when consuming chocolate. Such contradictory feelings may be a factor in 
parental decisions about the quantity of unhealthy snacks their child can have. So on one 
hand parents want their child to have a pleasurable experience but on the other hand 
they are aware of the negative health consequences associated with the consumption o f 
unhealthy foods and they feel responsible to prevent it. It is a delicate balance difficult 
to maintain, especially v^hen a child insists on renegotiating the allowance of snack 
foods that is set by a parent. This situation is a potential source of conflict where 
parental efforts to control the child’s intake of unhealthy snacks may not bring 
satisfactory results.
2.1.4. Social factors
As children grow up and go through adolescent years their eating behaviour is also 
shaped by a range o f social factors. These include their family values and lifestyle, 
socioeconomic status, community settings and cultural milieu. This range of social 
factors will be considered in the following section.
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Family -  family meals/TV viewing/eating out
Children’s eating habits are influenced by their families’ values and lifestyle. The 
transition from childhood to teenage years marks an increase in eating outside o f family 
home and a decrease in the nutritional quality of consumed foods. The frequency o f 
family meals eaten in adolescent years seems to be o f particular importance in 
maintaining the quality of diet. Gillman and colleagues (Gillman, Rifas-Shiman, Frazier 
et al, 2000) found an association of nutritional quality o f children’s diets with the 
frequency o f eating family meals in a large sample of 8677 girls and 7525 boys aged 9- 
14, who were sons and daughters o f nurses recruited for the Nurses’ Health Study II 
(Nurses’ Health Study was established in 1976 by Dr. Frank Speizer at the Channing 
Laboratory o f Harvard Medical School). The study established that 50.7% children aged 
9 were eating a family meal every day. This percentage decreased with age to only 
35.4% of 14 year olds who declared eating a family meal every day. The study 
compared the nutrition quality of children’s diets between those who ate a family meal 
every day, most days and never or some days. There was an association between the 
frequency o f family meals and the nutritional quality o f diet: children who ate a family 
dinner every day consumed more fruit and vegetables, less fried food and soft drinks, 
less saturated fat and more fibre and micronutrients than children who ate a family 
dinner only occasionally or never. In another study (Neumark-Sztainer, Story, Ackard, 
et al., 2000), which used focus groups, adolescents in grade (mean age 12.6) and 10‘^  
grade (mean age 16.0) in Minnesota commented that what prevented them from eating 
with their families more often were their busy schedules, working parents, after school 
activities that conflict with meal times, desire to be autonomous, dissatisfaction with 
family relations and/or the quality o f meals at home. Interestingly, many participants 
declared that the food cooked at home was greasy and overall not healthy: "It's hard to 
find a piece of fiuit at my house . . . "  (7 th grade boy) and "No, 'cause they cook a lot o f 
greasy food" (7th grade boy). The low quality o f home diet might have been explained 
by the prevailing low socioeconomic background of the sample, as nearly two-thirds o f 
the students in the participating school district were eligible for free or reduced cost 
school meals.
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Another factor that have been shown as shaping children’s and adolescents eating habits 
within the family setting is television viewing and in particular viewing while eating. 
TV viewing has become a large part of children’s lives. In a study published in 1992, 
Strassburger calculated that by the time an average U.S. teenager reaches 17^  ^birthday 
he or she would have watched 15,000 to 18,000 hours of TV in comparison to spending 
only 12,000 hours at school. These estimates were based on daily TV viewing of 2.5 - 3 
hours. In a more recent study Andersen and colleagues (1998) found that 26% of US 
children aged 8-16 watched 4 or more hours o f TV per day. This compares with an 
average o f 2h50min o f TV viewing for the whole UK population in 2000 (National 
Statistics, 2000). And so TV viewing has established itself as a big part in the life o f a 
family, with the development of another habit -  eating while watching TV. This has 
been demonstrated to being linked with obesity (discussed in the section 1.1.2 
Obesity/Causes/ Environmental and behavioural factors) as well as to influence diet 
quality. Coon and colleagues (2001) found that American children (mean age: 10) 
whose families tended to watch TV while eating had lower intakes o f fiuit, vegetables 
and higher intakes of pizza, snack foods and soft drinks. The authors discussed these 
findings in terms o f children’s high exposure to TV advertisements o f energy-dense 
snack food and beverage but also in terms o f differences between private food family 
culture and the food culture promoted on television. The families, who chose not to 
watch TV while eating, distanced themselves fi*om the popular food culture and in that 
way their dietary habits were less prone to being influenced by TV advertising.
One other factor relating to families’ dietary habits needs to be noted. Evidence has been 
mounting regarding the increase in eating outside of home, in particular in the USA. In 
1970, 34% of the family budget was spent on eating outside of home but by the late 
1990s this had risen to over 47% (Kant and Graubart, 2004). Meals eaten out tend to 
contain higher levels of dietary fat and have higher a calorie count than meals consumed 
at home (McCrory, Fuss, Hays at al., 1999, Gutrie, Lin and Frazao, 2002). Eating out 
has also been associated with a decrease in fiuit, vegetable and dairy consumption
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(French, Story, Neumark-Sztainer et a l, 2001). Additionally, portion sizes have been 
getting larger (Young and Nestle, 2002; Nielsen and Popkin, 2003). These developments 
were shown to stimulate a higher calorie intake, which in turn was driving the rise in 
obesity levels.
Socioeconomic factors -  education/income.
Socioeconomic factors that might influence children’s and adolescents’ dietary habits 
include family income and parental levels o f education. Evidence suggests that the level 
of parental education^ and especially maternal education, is correlated with the quality o f 
children’s diets. The evidence for income is not overwhelmingly conclusive but 
generally it does demonstrate a relationship between low income and the likelihood of a 
low quality diet. The studies use different measures, le . macronutrients, food groups or 
dietary patterns are therefore are not easily comparable. Yet, all approaches contribute to 
the conclusions that had been drawn.
Parental education in families with preschool children had been positively associated 
with the consumption of low fat milk and inversely associated with the consumption of 
full fat milk (Dennison, Erb and Jenkins, 2001). Parental education in families with 
adolescent girls has been shown to be inversely associated with consumption of foods 
high in fat, but no such association was found for adolescent boys (Lowry, Kann, 
Collins et a l, 1996). The adolescent children of parents with higher levels o f education 
were more likely to have a higher intake of carbohydrates, protein, fibre, folate, vitamin 
A, calcium, vegetables^ and had a higher likelihood of consuming recommended daily 
servings of dairy products in a study conducted by Xie, Gilliland, Li and Rockett, 2003. 
There is also evidence that maternal education in particular bears a relationship to 
children’s diets. For example, Kranz and Siega-Riz (2002) found that preschool children 
were less likely to consume high levels of added sugar if their mothers’ education level 
was high. An earlier study (Crawford, Obarzanek, Schreiber et a l, 1995) found an 
inverse relationship between maternal education and 9-10 year old girls’ levels o f 
energy derived from fat.
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Research indicates that socioeconomic status (SES) impacts the quality o f diet in 
general. Those individuals who have a low SES tend to consume a diet high in meat 
products, full fat milk, fats, sugars, preserves, potatoes and cereals and low in fruit, 
vegetables and whole wheat bread (James, Nelson, Ralph and Leather, 1997).
An exception in this area of research is a study that used a large sample o f 11-18 year 
old American adolescents (Johnson, Johnson, Wang et al, 1994) which found that 
vitamin A, vitamin E, calcium, magnesium, and zinc were the nutrients most often 
consumed below recommended levels and that race and religion but not SES affected 
most dietary nutrients intake. Other studies however, confirmed the inverse association 
between SES and diet quality. For example, a family’s lower income was associated 
with its adolescents’ lower consumption of fruit and vegetables (Lowry, Kann, Collins 
and Kolbe, 1996; Neumark-Sztainer, Story, Resnick and Blum, 1998) and lower 
intakes o f polyunsaturated fats, protein, folate, calcium, iron and recommended daily 
intake o f dairy products (Xie, Gilliland, Li and Rockett, 2003). A similar effect was 
demonstrated in studies conducted in Mexico and Great Britain. Mexican preschool 
children brought up in low-income families had a low calcium intake and a low 
recommended nutrient intake (Wyatt and Triana Tejas, 2000). British adolescents who 
came from low SES backgrounds derived a high percentage of their energy intake from 
fat, were more likely to drink full fat milk, and ate more snacks than children from 
higher SES background (Ruxton, Kirk, Belton and Holmes, 1996).
Community settings -  schools/vending machines/fast food restaurants/other 
people’s homes.
Food eaten outside o f home tend to contain higher levels o f total and saturated fat, lower 
levels of fibre, calcium, and iron, more salt and more calories than foods prepared at 
home (Guthrie, Lin & Frazao, 2002). Food eaten outside the home by children aged 18
29
years and below includes food obtained at schools, from vending machines, in 
restaurants and at other people’s houses.
It’s been estimated that food eaten at school provides 35-40% of pupils’ daily energy 
intake (Burghardt, Gordon, Chapman et al., 1993). Therefore, food obtained at school 
has a large influence on children’s and adolescent’s dietary behaviour.
In the US in the early 1990s, two initiatives to provide nutritious meals to pupils - 
National School Lunch Program (NSLP) and School Breakfast Program (SBP) - were 
rolled out and proved very popular. Nearly, 99% of all public schools took up NSLP 
while SBP was taken up by approximately 50% of schools (Burghardt, Gordon, 
Chapman et al., 1993). However, participation in these programs was not compulsory 
for pupils and it was shown to decline with age: 65% of girls and 54% of boys in high 
schools opted out from eating lunch provided by the school (Lin, Guthrie and Blaylock, 
1996). They could opt out as other meals and snack choices were available for purchase 
at their schools. Schools, pressured to provide choice and in response to their need to 
raise money for school resources, allowed big multinationals such as Coca Cola, Pepsi, 
Dr Pepper, Pizza Hut, Taco Bell and Subway to sell foods and drinks through a la carte 
service during breakfast and lunch, in school shops and in vending machines (Story and 
Neumark-Sztainer, 1999; Griffin, Sackin and Bierbauer, 2000; Wechsler, Brener, 
Kuester and Miller, 2001).
In late 1990s in the US, it was estimated that nearly 25% of middle schools, 23% of high 
schools, and 9% of elementary schools served name brand fast foods (Story, Evans, 
Fabsitz, et al., 1999). The food and beverage items sold through these routes did not 
have to comply with nutritional guidelines for recommended daily food intake and have 
been shown to be higher in fat content and lower in nutritive value than meals provided 
within the NSLP and SBP schemes (French, Story, Fulkerson and Gerlach, 2003). The 
implications of these alternative sources of food manifested itself in the decrease in the 
quality o f dietary intake, i.e. a la carte and vending machines availability was shown to
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be inversely associated with fruit and vegetable consumption and positively associated 
with total and saturated fat intake (Kubik, Lytle, Hannan et al., 2003).
Fortunately, action was taken and a report that compared nutrition provision in US 
schools between 2000 and 2006 recorded a number o f improvements that had been 
made (Kann, Brener, and Wechsler, 2007). These included an increase in the percentage 
of states that prohibited the serving ofjunk food  in their schools (defined as food and/or 
drink that provide calories primarily through fats or added sugars and having minimal 
amounts of vitamins and miuerals). These ranged from 20% to 42% for a la carte 
services, 8% to 32% for vending machines, and 6% to 32% in school stores, canteens, or 
snack bars. One other positive development was recorded: an increase in the provision 
of bottled water in vending machines, school stores, canteens or snack bars, which 
moved from 29.7% of schools in 2000 to 46.2% of schools in 2006.
In the UK, a scheme to improve the provision of meals high in nutritional value and to 
reduce unhealthy choices in schools was initiated by the Department of Education in 
2001. Nearly 100 nursery, primary and secondary schools in Northern Ireland 
participated in a pilot program running from March 2004 to March 2005. During the 
one-year pilot program, a number o f schools were monitored on their level o f adopting 
healthy school eating policies (Department of Education, 2005). The study found that 
there was an increase in the number o f schools that withdrew carbonated drinks from 
39% to 71%; and chocolate or crisps from 38% to 60%. However, there was also an 
increase in a number of schools that provided vending machines from 9% to 26% and 
tuck shops from 17% to 30%. The final consultation document was published in 2008 
containing the recommendations for food and beverage provision at schools across the 
UK (Department o f Education, 2008). In addition to detailed recommendation relating 
to school lunches, it also contained guidelines for provision of food available through 
vending machines, tuck shops, breakfast clubs, after school clubs and at break times. 
These guidelines stated that no confectionery should be sold in schools; no savoury 
snacks other than nuts and seeds (without added salt or sugar) should be sold in schools
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and required nut allergies be taken into consideration; a variety of fruit and vegetables 
should be available in all school food outlets and could include fresh, dried, frozen, 
tinned and juiced products; children and young people must have easy access at all times 
to free, fresh, preferably, chilled, water in schools so that children would not have to 
depend on going to the lavatory to get water; the only other drinks available should be 
bottled water (still or sparkling), milk, pure fruit juices, yoghurt and milk drinks (with 
less than 5% added sugar) or drinks made from combinations o f these, e.g. smoothies, 
low calorie hot chocolate, tea and coffee. Combination drinks must contain at least 50% 
of the milk, yoghurt or fruit juice as appropriate. Low calorie hot chocolate was defined 
as 20 calories per 100 millilitres.
These guidelines aim to address all aspects of school children’s dietary intake with a 
view to being implemented in all schools across the UK. It is too early to assess to what 
extent these guidelines are being implemented and whether they will have the desired 
outcome of improving the nutritional quality o f children’s diets while at the same time 
providing a decrease in children’s obesity.
One other source o f  influence coming from outside the home has a significant bearing 
on children’s and adolescents’ diets: food not eaten at home or at school. Research had 
been focusing on the impact of food obtained from fast food outlets, sit-down 
restaurants or more generally away-from-home foods.
Away-from-home food has been defined as “full meals and single ready-to-eat items 
(including takeaway foods) purchased at restaurants, prepared-food counters at grocery 
stores, and other outlets” (US Department o f Agriculture, 2006). The rise in ubiquity o f 
places that serve away-from-home foods from 491,000 in 1972 to 878,000 in 2004 
meant that it has never been easier to purchase food not prepared at home. Whether this 
development was driven by customer demand or whether it shaped customers’ habits is 
beyond the scope of this literature review but the fact remains that currently the
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American population spends approximately 46% of their annual budget on away-from- 
home foods while in 1970 it was only 26% (US Department of Agriculture, 2006).
This recent development in lifestyle and dietary habits has attracted a lot of attention as 
it was concurrent with the rise o f obesity. An examination of the nutritional value of 
foods prepared outside o f home followed, with new evidence emerging. The evidence 
was confirming the suspicion that away-from-home foods are higher in fat and lower in 
fibre (Guthrie, Lin and Frazao, 2002) and that frequent consumption o f fast food, in 
particular, is associated with poorer diet quality and an increased risk o f obesity for both 
children (Bowman, Gortmaker, Ebbeling et al., 2004) and adults (Bowman and Vinyard,
2004).
In 1999-2000, 41% of US adults reported eating away-from-home foods at least weekly 
(Kant and Graubard, 2004) and 25% of adults and 30% of children 4-19 years old 
reported eating fast food at least daily (Bowman, Gortmaker, Ebbeling et al., 2004) In a 
large sample o f 802 children aged 7-17, Zoumas-Morse and colleagues (2001) 
calculated that children consumed 55% more calories, including more energy obtained 
from fat and saturated fat, when eating a restaurant meal compared to eating a home 
meal. (Zoumas-Morse, Rock, Soho and Neuhouser, 2001). The frequency o f eating fast 
food has been shown to been positively associated with calorie and total fat intake and 
has been observed to increase with age i.e. adolescents eat fast food more frequently 
than children (Schmidt, Affenito, Striegel-Moore, et al., 2004).
A new direction in research has been followed recently by Alaya and colleagues (2008), 
who explored the influence o f relatives/neighbours/friends (RNF) on the quality o f 
children’s diets. Their study was conducted among the Latino population living in US. 
Parents (N =  708) were interviewed about their 5-7 years old children’s dietary intake. 
There were 31% overweight children. The rationale was that among the Latino 
immigrant population, eating patterns are shaped, amongst other factors, by the support 
of a close-knit community in childcare and by frequent celebratory gatherings. The
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study found that children who ate with RNF at least once a week had a higher 
consumption of sugar-sweetened beverages and as a result had a higher risk of obesity.
Cultural factors - changes in women’s work patterns and associated lifestyle and 
dietary pattern changes
Women’s status in Western society underwent profound changes in the course o f the 
20th century. One o^ the most important developments both culturally and economically 
was the rise in women’s paid employment outside the home and maternal employment 
in particular.
The number o f mothers in paid employment has been increasing steadily in both the UK 
and the US. The age o f dependent children is an important factor that influences 
maternal and single parents’ employment status, but it does not impact on the fathers’ 
employment status. The prevailing employment status for mothers and single parents in 
the UK remains part-time, but this status changes as dependent children get older. For 
example, in 2004 there were 21% married/cohabiting mothers with children below 4 
years o f age who were employed full-time and 38% employed part-time. In the category 
of married/cohabiting mothers with children aged 11-18 this difference was much 
reduced to 39% in full-time employment and 41% in part-time employment (Walling,
2005). Overall figures for employment of women with dependent children aged 18 and 
below showed a steady increase between 1994 and 2008. In 1994, there were 64% of 
working married/cohabiting mothers and 42% of single parents. In 2004, the figures 
were 71% and 54% respectively and in 2008, the figures were 72% and 56% 
respectively (Walling, 2005; Office for National Statistics, 2008).
In the US, the pattern o f maternal employment has also shown a steady rise, both in full­
time and part-time employment of all mothers with children under 18years old from 
47.4% in 1975, 62.1% in 1985, 69.7% in 1995 to 70.5% in 2005 (U.S. Department of 
Labor, 2006). The rising level of maternal employment did not coincide with a decrease
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in levels o f father’s employment as these have been rising also: in the UK from 86% in 
1994 to 91% in 2004 (Walling, 2005). In the US the overall employment of men had 
dropped slightly from 76.7% in 1970 to 69.6% in 2005. However, this was not a steady 
drop but rather a result o f fluctuation caused by the economic climate. In contrast, 
women’s employment has been rising steadily from 40.8% in 1970 to 56% in 2005 
(U.S. Department of Labor, 2006).
These statistics suggest that more parents are in employment currently than in any other 
time in recent history and by implication they work longer hours and inevitably, they 
spend less time at liome and have less time to prepare food. Changing patterns of 
maternal employment but not paternal employment had been associated with an increase 
in children’s excess weight (Anderson, Butcher and Levine, 2003; Phipps, Lethbridge 
and Burton, 2006). In a recent large-sample study (N=13,113 children aged 3 years) 
Hawkins and colleagues (2008) found similar results and concluded that long hours of 
maternal employment, rather than fathers’ working hours or low income, impede 
children’s access to healthy foods and physical activity.
Literature documents the trends in children’s and adolescents’ dietary eating habits that 
reflect cultural and social changes associated with maternal employment, the reduction 
of time devoted to meal preparation and the increased availability o f opportunities to eat 
outside o f the home. These trends include snacking, skipping breakfast, bigger portion 
sizes, and changes in consumption o f beverages.
School children increased their snacking from 60% in 1977-1978 to 75% in 1994-1996 
(Cross, Babicz and Cushman, 1994; Neumark-Sztainer, Story, Resnick and Blum, 
1998). Data from similar period shows that children’s consumption o f breakfast had 
declined between 1965 -1991 (Siega-Riz, Popkin and Carson, 1998). Skipping breakfast 
has been shown to lead to eating more snacks, which in turn has been shown to 
contribute to weight problems (Schlundt, Hill, Sbrocco, Pope-Cordle and Sharp, 1992). 
Children who ate breakfast regularly had a greater consumption o f grains, fruits, milk
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products, and overall variety in their diets (Bowman, Lino, Gerrior and Basiotis, 1998). 
The changes in children’s and adolescents’ dietary habits associated with rising obesity 
levels also include increased consumption o f sweet, carbonated drinks and a decline in 
the consumption of milk and fruit juices (Hamack, Stang and Story, 1999; Borrud, Enns 
and Mickle, 1996). One other factor emerged in the recent decades -  the enlargement of 
portion sizes. They became significantly bigger, particularly in the US. The differences 
in portion sizes were observed between 1957 and 1997. For example, in 1957 a regular 
size hamburger weighted 1 ounce (28g) while in 1997 it weighted six ounces (168g); in 
1957 a regular soft drink was 8 ounces (236ml) and in 1997 it was 32-64 (944ml- 
1 htre88ml)ounces; a regular serving o f popcorn in 1957 contained 3 cups while in 1997 
it contained 16 cups (Putnam and Allshouse, 1999). In the UK, these trends were also 
observed but not to the same extent, perhaps because data was compared on a shorter 
tune span between 1977 (Bingham and Day, 1987) and 2000/1 (Wrieden, Barton, 
Cochrane and Adamson, 2008). For example, in 1977 in the UK, the average beefburger 
weighed 93g while in 2000/1 it increased in weight to 106g (FSA, 2008).
2.2. Do dietary patterns change with transition to adulthood?
The question whether dietary habits established in childhood persist into adulthood had 
attracted a lot o f interest from researchers. According to Jane Wardle (1995), this 
interest rests on two assumptions: dietary habits are indeed established in childhood, and 
they track into adulthood. The concept of tracking has been defined in epidemiology as 
‘stability o f a given variable over a period of time’ (Mikkila, Rasanen, Raitakari et al,
(2005). Most recent research does not confirm a clear-cut association between diet in 
childhood/ adolescence and in adulthood. The five European studies summarized next 
conclude that some eating habits seem to persist while others change. These studies 
were chosen to illustrate the variety of methods that can be used to track dietary changes 
such as the measurement of nutrient content (fat, sugar, fibre), food groups (dairy 
products, meat, finit, vegetables), dietary patterns (‘traditional’, ‘health-conscious’),
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dietary behaviour (eating breakfast) and eating behaviour traits (‘food fussiness’, 
‘emotional overeating’).
Ashcroft, Semmler, Camell et al., (2007) tracked the eating behaviour of British 
children who were aged 4 in 1999 and then when they were aged 10 in 2006 (A=322) 
and found a striking continuity o f eating traits throughout childhood. They measured 
these on seven subscales: satiety responsiveness, slowness in eating, food  
responsiveness, enjoyment offood, food fussiness, emotional overeating and emotional 
undereating. However, the authors also found some small to moderate changes had 
occurred. For example, children’s behaviour of eating slowly, being fussy about the 
food and getting full quickly decreased over time while the enjoyment o f food and 
overeating in response to emotional arousal increased over time. The authors concluded 
that children are unlikely to grow out of their unhealthy feeding habits and therefore it is 
important to pro vide" them with healthy food at least at home.
A study conducted in Sweden tracked changes in dietary habits during the transition 
from adolescence to adulthood (von Post-Skagegaârd, Samuelson, Karlstrom et al., 
2002). Data was collected at three time points when participants were 15, 17 and 21 
years old. The results showed that that the biggest changes occurred between ages 17 
and 21 and that the changes were correlated with participants’ gender: males decreased 
their intake of finit while females decreased their intake of meat and some young 
women became vegetarian (increase fi*om 2% to 13 %). Both sexes reduced their 
consumption o f milk. However, one of the recorded habits -  firequency o f eating 
breakfast - did not change: 90% of participants ate breakfast 5 times or more per week. 
The authors explain these changes in terms of the transition into adulthood when 
individuals become more independent, often begin living away fi*om home and are
required to provide their own food.
■>
A study undertaken in Holland tracking the dietary change o f 200 participants over 20 
years starting in 1977 when the participants were 13 years old (Bertheke Post, de Vente,
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Kemper & Twisk, 2001). Data was collected at eight time points and therefore the 
results could show^ a fluctuation in intakes. For example, the fat intake of male 
participants increased steadily between ages 13 and 15, then it stabilized until the age o f 
21 then it dropped by age 27 remaining at this level until the age of 33. In contrast, the 
fat intake of female participants remained at almost constant level throughout the 20- 
year period. Another interesting point to note is that the fat intake as well as 
carbohydrate intake at the age 13 and 33 seemed to be at the same level yet the intake o f 
both of these nutrient fluctuated in between these two time points. The authors 
concluded that the pattern of dietary intake had not stabilized in adolescents and 
although the stability o f nutrient intake has been shown to be moderate, these results do 
not allow making predictions about dietary intake in adulthood.
Mikkila, Rasanen, Raitakari et al, (2005) conducted a longitudinal study in Finland that 
tracked dietary changes over the period of 21 years. In 1980 they obtained data from 3- 
18 year olds (N= 3596) and they followed them up in 1986 and 2001. Final analysis 
contained data from 1037 participants who were by then aged 24-39 years. The authors 
identified 2 dietary patterns: traditional which included rye, milk, coffee, potatoes and 
butter, and health-conscious which included yogurt, tea, cheese, fish, other vegetables 
and finit. The study participants displayed moderate to strong stability o f childhood 
dietary patterns with 41% of traditional pattern and 38% of health-conscious pattern 
persisting into adulthood. Nutrient content was not measured in this study but the 
authors observed that even though the patterns might not have changed, the general 
nutrient content did change over 21 years as low-fat dairy products had become 
available in Finland and lean meat and margarine gained popularity over more 
traditional choices.
Lake, Mathers, Rugg-Gunn & Adamson (2006) conducted a study in Northumberland, 
UK. They collected4ata in 1980 and 2000 from 198 participants aged 12 and 33 years
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respectively. The study found that the intake of some food groups changed over the 
course of 20 years while others remained the same, and that dietary changes were 
correlated with gender and socioeconomic status. The participants’ intake o f foods 
containing fat and/or sugar, milk and dairy foods decreased while their intake o f fruit 
and vegetables increased. The intake of bread, other cereals, potatoes, fruit, vegetables, 
meat and fish did not change significantly between adolescence and adulthood. Male 
participants increased their intake of meat and fish, and decreased their milk and dairy 
food intake more than female participants. Interestingly, the diet o f participants who had 
moved away from Northumberland changed to include a greater proportion of fimits and 
vegetables compared with those who remained in the local area. Participants who 
lowered their socio-economic group increased their intake o f bread, other cereals and 
potatoes.
These studies demonstrate that some aspects of diet may be stable while others are more 
prone to changes; that there are gender differences in the development o f dietary 
patterns; and that we cannot make firm predictions about future dietary patterns from 
looking at the dietary habits of adolescents, especially in the light of the changing 
nutritional Zeitgeist.^
2.3. Dietary patterns in adulthood
The studies presented in the previous section provide evidence that dietary habits 
prevalent in childhood and adolescence do not predict with accuracy the dietary habits 
of adulthood. What happens in adulthood? Do dietary habits stabilize? Do they change? 
Again, the evidence is not conclusive.
The most frequently employed method of data collection in the research pertaining to 
stability o f dietary patterns has been the food frequency questionnaire (FFQ). Diaries 
had also been used, as they are regarded as more accurate and sensitive to recording the 
intricacies o f an individual’s diet than FFQ. In a longitudinal study a FFQ may have to
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be modified to accommodate the changes in availability of different products. In a 10- 
year follow up of 33,840 Swedish women, the FFQ had to be modified to include soya 
products, which in the meantime had become a popular dietary choice on the strength of 
their recommended estrogenic effect, leading to an increased availability in Swedish 
supermarkets (Newby, Weismayer, Âkesson, et al., 2006). The implication is that 
dietary patterns are influenced not only by individual differences but also by the 
availability o f food Items and their popularity. Diaries, in contrast, are not constrained 
by set questions and therefore can capture with greater accuracy the changing dietary 
patterns. Their use requires a significant commitment from the participants and the 
analysis is time consuming, therefore diaries have not been as popular among 
researchers as FFQs.
Newby, Weismayer, Âkesson, et al., 2006 studied a large sample of 33,840 women, 52 
years old on average, who were part of the Swedish Mammography Cohort. The 
women’ diets were analyzed by FFQ, collected in 1987 and in 1997. The authors 
distinguished 4 dietary patterns in 1987- Healthy, Western/Swedish, Alcohol, Sweets; 
and 2 additional patterns in 1997 -  Reduced-fat sauces and Grains/high fat dairy/coffee. 
The study found strong stability for Alcohol and Sweets pattern. Notably, a new 
ingredient appeared in Healthy pattern in 1997 that was not present in 1987 FFQ -  soya 
products. The results suggested that less healthy patterns are more stable as the foods 
included in these patterns are consistently available for consumption across time and 
populations.
Interestingly, in a study that used four random subsamples o f 1000 women drawn from 
the same Swedish Mammography Cohort, the results were quite different. Weismayer, 
Anderson and Wolk (2006) analyzed two FFQ provided by each participant at baseline 
(1987-1990) and after 4, 5, 6 or 7 years to ascertain stability of dietary patterns. Across 
all subsamples, the authors identified three and not four or six dietary patterns: Healthy 
pattern consisting of fimit, vegetables, cereal and fish; Western pattern consisting o f 
meat, processed meat, fried potatoes, soft drinks and sweets; and Alcohol pattern
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consisting o f beer, wine, spirits, and snacks. The results suggested that there was no 
significant instability across patterns after 4 and 5 years but there was significant 
instability in the Western pattern after 6 years and in Western and Alcohol patterns after 
7 years. These results, in contrast to results in Newby, Weismayer, Âkesson, et al.
(2006), imply that healthy dietary behaviour changes less over an extended period of 
time than unhealthy dietary behaviour.
In a small study, Borland and colleagues (2008) analyzed FFQ of 94 non-pregnant 
women aged 20-34. "The participants were a subsample fi*om a large cohort recruited to 
the Southampton Women’s Survey. They filled a FFQ in November-December 1998 
and again two years later. The authors identified two dietary patterns: Prudent pattern 
consisting of vegetables, finit, wholemeal bread, rice/pasta, yogurt, breakfast cereals, 
and High Energy pattern consisting of puddings/cakes/biscuits, potatoes/chips, finit, 
red/processed meat, fish, eggs, oils, full fat spreads. The results indicated that both 
patterns were reasonably stable over the two years but High Energy pattern was slightly 
less stable than Prudent pattern; and that the intake of individual food groups was less 
stable than the whole patterns. The latter result implies that although participants may 
have made slight changes in their diets these changes did not disturb their overall dietary 
pattern.
A different conclusion was drawn by Macdonald, New & Reid (2005) who recruited 898 
women fi*om the Aberdeen Prospective Osteoporosis Screening Study cohort. The 
participants, who were 45-54 years at baseline, were asked to fill in FFQs in 1993 and 5 
years later. This study focused on the stability o f nutrient and food group intake over 5 
years and not on dietary patterns. The authors concluded that there were some changes 
in food groups’ intake e.g. a decrease in the intake of red meat, processed meat, cheese, 
bread, biscuits, cakes, potatoes, and coffee, and an increase in poultry, non-oily fish, 
cereal, rice/pasta and finit consumption while there was no change in the consumption 
of milk, yoghurt, oily fish, tea, carbonated drinks and vegetables, but that there were 
only very small changes in nutrient intake.
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A study conducted by Mishra and colleagues (Mishra, McNaughton, Bramwell and 
Wadsworth, 2006) reflects the diversity of the research in this area and the lack o f unity 
in the conclusions that can be drawn. This study, in contrast to the studies reviewed so 
far, has included men in the sample and used food diaries to analyze dietary intake. The 
1265 participants completed a 5-day food diary at three time-points when they were 36 
years old in 1982, 43 years in 1989 and 53 years in 1999. The study detected differences 
between men and women in dietary patterns. There were three identifiable patterns in 
women; Fruit, Vegetable and Dairy, Ethnic Foods and Alcohol; Meat, Potatoes and 
Sweet Foods and two patterns in men: Ethnic foods and Alcohol and Mixed. There were 
significant changes recorded for all patterns between 1989 and 1999. The participants in 
non-manual social classes and with a higher level of education tended to have a higher 
consumption o f items from the Ethnic Foods and Alcohol pattern and the Mixed pattern 
for men, and the Fruit, Vegetables and Dairy pattern and the Ethnic Foods and Alcohol 
pattern for women. The authors concluded that in their sample the eating behaviour 
correlated with sex and socioeconomic backgrounds, that there were marked changes in 
eating behaviour across time and that the healthier eating behaviours were more stable 
than other eating behaviours.
These results o f the reviewed studies suggest that across adult life individuals are likely 
to change their diets in terms of food groups but these changes do not seem to impact 
significantly the whole dietary patterns or nutrients’ intake.
Diet has a profound effect on health outcomes. Knowing that an unhealthy diet is a risk 
factor in many chronic conditions and obesity, one is compelled to assume that many 
individuals fail to adopt and/or maintain a healthy diet. Have these individuals received 
help and if so, what sort of help and to what effect?
The next section will review the literature relating to behaviour change interventions 
that have been aimed at improving individuals’ dietary behaviour.
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3. Dietary change through interventions
Dietary change has been promoted both by governments and health institutions as 
imperative in regaining healthy weight levels and as a preventative measure for serious 
illnesses (discussed in Section 1.1. and 1.4.). A multitude of methods for influencing 
dietary change at different levels have been investigated, applied and evaluated. The 
following model presented in Figure 1 captures these diverse approaches.
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Figure 1. Channels through which dietary behaviour change is delivered, based on 
McKinley’s Upstream-Downstream model (1975).
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In the model, the Upstream-Downstream distinction has been adopted from the work of 
McKinley, which has proved to be a significant tool in conceptualizing the points of 
influence over behayiour. Verplanken and Wood applied McKinley’s model in their 
work on habit formation and habit disruption (Verplanken and Wood, 2006). Maio, 
Verplanken, Manstead, et al., (2007) applied it to link the social and psychological 
factors in lifestyle change to policy, while Lytle (2009) situated the issue of 
measurement of food environment within the Upstream channel. The term upstream 
denotes interventions implemented at the level o f whole nations (macro-environments) 
and community settings (micro-environments). The latter include childcare centres, 
schools, universities, workplaces, restaurants and grocery stores. These interventions 
target whole populations or smaller groups but they have one aspect in common -  they 
create an environment which facilitates dietary behaviour change without individuals 
having to rely solely on their psychological resources such as self-efficacy, motivation 
or willpower.
2.1. Macro-environments -  interventions on a national level
s..
In macro-environments, dietary behaviour change is pursued by setting appropriate 
policies, regulations and taxation. Folic acid fortification of breads and grains was 
implemented in the US in 1998 and by 2000 there was a significant decrease in the 
incidence of neural tube defects in newly bom babies (Evans, Llurba, Landsberger et al., 
2004). In 2002, the Finnish government rolled out a national fortification of fluid milks 
and margarines with Vitamin D, which was evaluated as successful in safely improving 
the Vitamin D status in children (Piirainen, Laitinen and Isolauri, 2007). Higher taxes 
imposed on alcohol had been successful in reducing spirit consumption both in the UK 
(Wagenaar, Salois and Komro, 2009) and USA (Chaloupka, Grossman and Saffer, 
2002).
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2.2. Micro-environments - intervention on the level of community settings
In micro-environments, the methods used most often include changing availability 
and/or variety of produce to offer more healthy options; reduction o f portion sizes; food 
labeling to provide nutritional information; and price incentives.
s.-
The micro-environment outside o f the home that substantially influences children’s and 
adolescents’ dietary behaviour includes childcare centres and schools. At schools, 
children may eat both breakfast and lunch and/or supplement their intake with food 
bought in tuck shops and fi*om vending machines. The UK and US governments issued 
detailed guidelines relating to the content of school meals that the state provides for 
pupils (discussed pp. 36-38). However, it has transpired that the provision of healthy 
choices in fi*ee school meals on its own may not sufficiently improve children’s diets, 
because children have opportunities to obtain food ftrom other sources while they are at 
school. Therefore, the interventions have embarked on changing children’s food choices 
that they can make in tuck shops, à la carte cafeterias and vending machines. À la Carte 
service has been defined as any foods that are available for sale during lunch periods in 
school cafeterias (French, Story, Fulkerson and Gerlach, 2003).
The following examples provide an indication that radical intervention ideas may be 
more effective as long as they are not resisted by children and the food providers. An 
increased availability of fiuit in tuck shops in 43 primary Welsh and English schools did 
not persuade children to eat more finit. However, a more radical strategy - not allowing 
children to bring unhealthy snacks to schools - did result in an increased consumption o f 
finit (Moore and Tapper, 2009). In Maine, USA, seven high schools volunteered to take 
part in a randomized trial (Davee, Whatley Blum, Devore, et al., 2005). The schools in 
the intervention group agreed to reduce the fat and sugar content to 30% and 35% 
respectively in foods sold in their vending machines. Meals purchased through the à la 
Carte service were not only to contain less fat and sugar but also were to be smaller in 
size. The trial was successful in influencing pupils’ purchases fi*om vending machines o f 
items with improved nutritional content, but it was less successful in influencing healthy
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choices made in à la Carte cafeterias. Moreover, pupils expressed a negative attitude 
when high-fat and high-sugar choices were not available and when reduced size portions 
were offered. These studies make the point that limiting unhealthy choices or, better 
still, removing them all together is an effective strategy in improving school children’s 
diets. However, this strategy is often very unpopular among both the pupils and food 
providers.
Interventions in universities canteens also strive to change dietary behaviour through 
vending machines and à la Carte services. Seymour, Yaroch and Serdula (2004), in their 
review o f nutrition environmental interventions, concluded that nutrition information as 
a strategy used in influencing healthy choices provided on vending machines had little 
effect on sales while increased availability and decreased price of certain snacks, i.e. 
pretzels, yogurts and whole fruits influenced customers’ purchases in a significant way.
Interventions in workplace canteens used similar strategies to those used in university 
canteens in order to influence healthier choices, but often they would also include 
elements of other lifestyle aspects, such as smoking cessation programs and exercise 
(Emmons, Linnan, Shadel et al., 1999) or enlisting the support o f families and peers 
(Arao, Oida, Maruyama et al, 2007). A systematic review published quite recently 
(Thorogood, Simera, Dowler et al., 2007) concludes that interventions targeting the 
consumption of finit and vegetables have been more successful than intervention 
targeting the reduction of fat intake and that overall, the effects of interventions are 
small but that the reach is potentially very wide.
Interesting results published recently have been obtained in an intervention conducted at 
an academic centre in the USA by Kimathi and colleagues (Kimathi, Grégoire and 
Dowling, 2009). The centre’s canteen consisted of multiple separate serving stations 
that offered hot food as well as sandwiches, salads, snacks, desserts and beverages. The 
intervention provided an additional serving station that supplied healthy options o f 
entrées that had 500 calories or less and side dishes that had 300 calories or less. The
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nutrient content of all dishes was displayed daily. The intervention lasted two weeks. 
Sales were compared between healthful station and comfort station -  a station that was 
used as a comparison. The comfort station also sold hot meals but they were higher in 
fat content and calories (e.g. chicken wings) than the meals provided in the healthful 
station. The customers o f the healthful station reported high satisfaction and their 
purchases resulted in the station being profitable. The interesting fact is - the comfort 
station made a bigger profit than the healthful station ($405 and $306 respectively). So, 
although there were enough customers to make the enterprise profitable, this strategy 
seemed to be ‘preaching to the converted’.
One other area in the micro-environment promises to offer a great return as far as 
dietary change is concern - the supermarket arena. Interventions in grocery stores and in 
supermarkets have relied mainly on information strategies such as labeling and 
advertising, and on increased availability o f fiuit, vegetables and low fat foods, (e.g. 
Schucker, Levy, Tenney and Mathews, 1992; Rogers, Kessler, Portnoy et al., 1994; 
Kristal, Goldenhar, Mouldon and Morton, 1997). Price incentives as an intervention 
strategy have not been very popular, presumably because the stores’ managers do not 
want to jeopardize the store’s profit margins. Overall, interventions in supermarkets 
have not delivered significant healthful changes in dietary behaviour as judged by the 
sales of selected items. These are somewhat surprising results, as supermarket shopping 
constitutes a large percentage of household expenditure. In 2004-5 in the UK, 70.5% of 
all food and non-alcoholic drink weekly family purchases were made in supermarkets 
(Office for National Statistics, 2005). And so, this arena remains promising, but 
unsuccessful for now.
Interventions on a national level and in microenvironments have the potential to 
influence dietary change on a large scale, but they are not able to model a successful 
behaviour change at the level o f an individual who wishes to be an active agent rather 
than a passive recipient of regulation imposed by the state. In order to open up this 
channel of behaviour change, randomised control trials are set up. They do not profess
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to have the power to change e.g. dietary habits in large population groups. Their aim is 
to model behaviour change on a selected group of participants in order to examine 
factors that facilitate or hamper behaviour change. These types of interventions will be 
discussed in the next section.
2.3. Interventions on the level of an individual supported by health 
professionals, family and/or peers
The term Downstream denotes interventions implemented at the level o f the individual. 
Some interventions target individuals at risk who are highly motivated to make dietary 
changes. These interventions are delivered through randomized control trials (RCT) and 
offer health professionals’ support for an extended period of time to initiate and 
maintain dietary change. For example, in The Women’s Intervention Nutrition Study 
(Chlebowski, Blackburn, Thomson et al., 2006), women aged 48-79 with breast cancer 
were recruited to a study with 5 year follow up from 39 clinical centers in the USA. The 
women assigned to the intervention group needed primarily to reduce fat intake to 20% 
of daily energy. They received intensive intervention support in the form o f 8 bi-weekly 
individual counseling sessions, each lasting approximately 1 hour; subsequent contact 
with a dietician every 3 months, and optional monthly dietary group sessions. All 
women in the intervention group improved their diet significantly in comparison to the 
control group but 23% of women were lost to follow-up, or discontinued their 
involvement before final data was collected at year 5. This and other RCTs make use o f 
selected social psychological theoretical constructs to implement dietary change. The 
Women’s Intervention Nutrition Study incorporated social cognitive theory, self­
monitoring, goal setting, modeling, social support, and relapse prevention and 
management (Chlebowski, Blackburn, Thomson et al., 2006).
A number o f studies have chosen implementation intentions as a primary psychological 
construct underlying their intervention. Gollwitzer (1999) defined implementation
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intentions as detailed plans made by an individual in order to achieve goals (discussed 
pp.90-91). For example, an intervention to reduce fat intake in patients who suffered 
myocardial infarction (Luszczynska, Scholz and Sutton, 2007) and an intervention to 
increase fruit intake in Dutch adults (De Nooijer, De Vet, Brug and De Vries, 2006) 
showed that implementation intentions do increase the likelihood of behaviour change.
Some trials include support through social networks, specifically family support and 
peer modeling. An example of family intervention is a study conducted by Epstein, 
Gordy, Raynor et al., (2001). Twenty seven families, with at least one obese parent of a 
6-11 year old non-obese child, completed a 1-year intervention during which they 
received 6 months intensive treatment consisting o f a variety o f strategies introduced to 
both parents and children. The psychological component included goal settings and 
positive reinforcement made by parents for targeted children’s behaviors. Families were 
assigned to either a>group that was to increase the intake of fruit and vegetables, or a 
group that was to decrease the intake of high-fat/high-sugar food. The authors concluded 
that obese parents of non-obese children in this intervention were more successful in 
preventing their children becoming overweight if they were in the ‘Increase Fruit and 
Vegetable’ condition and that in future interventions it is parents who should be targeted 
mainly as they hold the key to their children’s dietary behaviour.
An example o f an intervention incorporating peer modeling to influence dietary change 
is a study conducted by Frenn, Malin, Bansal et al., (2003). One hundred and thirty boys 
and girls from schools in the urban area o f the US Midwest, aged 12-15, took part in an 
Internet based intervention. The intervention group participated in 6 sessions: four 
Internet sessions, one healthy snack session and one gym class of approximately 50 min 
each. Internet sessions were delivered in the classroom computer lab. The Internet 
session included three-minute videos performed by adolescent actors. The authors 
concluded that peer fnodeling was an effective way to influence dietary change, and that 
more sessions were needed to sustain this change.
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2.4. Interventions on the level of an individual relying on internal self­
regulation
Other interventions include health promotions, media campaigns and the publication of 
self-help guides. Such intervention require an individual to engage his or her 
psychological resources in order to initiate and maintain dietary change. These resources 
include self-motivation, self-efficacy and willpower.
One o f the most publicized campaigns sponsored by the British Government in the last 
decade has been the ‘5-a-day’, campaign aimed at increasing the consumption of fiuit 
and vegetables to at least five portions a day where one portion of fiuit or vegetables is 
considered to be 80 grams. It was estimated that in England in 2006, adults aged 16 
years and over were consuming 3.8 portions of fiuit and vegetables a day. However, 
even though this estimate was well below the recommended level, it was higher than in 
1975 when the average consumption was 3.0 portions a day. Also the number o f people 
who consumed 5 or more portions a day rose between 2001 and 2006 firom 22% to 28% 
for men and fi"om 25% to 32% for women (Department of Health, 2006). These results 
indicate a modest success for the campaign in influencing dietary change. However, at 
the same time, other aspects related to dietary behaviour, such as the rise in obesity, 
cardiovascular disease and diabetes (discussed pp. 13-15) indicate that the adoption o f a 
healthy diet eludes many individuals. This is possibly because the type of self-regulation 
that is required to initiate and maintain dietary change has to be built on a great deal of 
self-motivation, self-efficacy and willpower.
Why is it that when dietary behaviour depends mainly on one’s internal psychological 
resources, dietary change is so difficult? These questions had been explored within 
theories o f behaviour and in particular within theories o f health behaviour. What these 
theories are and how they describe and explain dietary change will be discussed in the 
next section.
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4. Theoretical fram ew ork
Psychology has so far offered large theoretical frameworks, as well as ‘snapshots’, that 
map aspects o f human behaviour. The hot/cool system o f Metcalfe and Mischel (1999) 
or Scheier and Cafyer’s (2003) self-regulation models are large frameworks that 
encompass both emotion and cognition whilst an implementation-intention approach 
(Gollwitzer, 1999) is a model that focuses on just one aspect of behaviour -  action 
initiation. The theories discussed in this section have contributed to the understanding o f 
behaviour in general and health behaviour in particular. Some theories such as the 
theory o f planned behaviour (Ajzen, 1999) and the transtheoretical model (Prochaska 
and DiClemente, 1982) proved particularly useful in explaining and predicting dietary 
behaviour. The following theories were chosen to demonstrate that dietary behaviour 
should be understood as situated both within a broad theoretical background and within 
a more focused conceptual framework.
4.1. Theories of behaviour
4.1.1. Social Cognitive Theory
Social Cognitive Theory (SCT) was developed by Albert Bandura (Bandura, 1977a, 
1977b, 1986, 1989, 2001). The central notion in SCT is that individuals’ actions are 
fiielled by the perceived effectiveness o f their efforts in initiating behaviour and 
sustaining it over a long period of time. Behaviour is mediated by efficacy expectancy 
and outcome expectancy. Bandura differentiated between these two elements as essential 
yet separate in goal achievement. He defined outcome expectancy as “a person’s 
estimate that a given behaviour will lead to eertain outcomes” while efficacy expectancy 
was “the conviction that one can successfully execute the behaviour required to produce 
the outcomes” (Bandura, 1977a, p. 193). Therefore, individuals may know what actions 
are necessary to achieve a goal but it is their self-perceived ability to engage in these 
actions that will ultimately drive their behaviour.
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The construction of self-efficacy is based on four sources of information: performance 
accomplishments, vicarious experience, verbal persuasion and emotional arousal. The 
memory of past performance accomplishments o f both successful and failed attempts is 
one source of the sense o f self-efficaey. Vicarious experience, when one observes that
others perform challenging acts and they do not suffer adverse consequences is another
■> ;■
source. Verbal persuasion, when one is capable of a particular behaviour whether 
delivered by others or through self-instruction, is also a potential source o f information 
albeit a weak one, while emotional arousal is a powerful element in the build-up of self- 
efficacy. The memory or projection of emotional arousal is likely to spark coping 
strategies (e.g. avoidance, action) to neutralize the anxiety associated with anticipated 
behaviour. Coping styles as well as their tuned employment are an important aid in the 
construction of self-efficacy. Avoidance may be the best coping style when faced with 
living in a rough urban area, desensitization would be best suited in overcoming 
phobias, while action coping would be most efficacious in getting a job.
SCT claims that self-efficacy predicts behaviour better than past experience and that its 
construction and perception is build on people integrating, processing and evaluating 
information received from different sources about their capabilities. They use their 
capabilities, including coping strategies, to enact the desired behaviour or to avoid the 
consequences of risky behaviour.
SCT focuses on learning through observation, imitation and the consequences o f 
vicarious experience. It does not separate behaviour into two distinct systems. The dual 
nature of behaviour is the focus of the hot/cool system and reflective-impulsive model o f  
behaviour presented in the next two sections.
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4.1.2. Hot/cool system
The theoretical framework based on the hot/cool paradigm was developed through work 
on traumatic memories (Metcalf and Jacobs, 1996, 1998) and within the concept of 
delay of gratification (Metcalfe and Mischel, 1999). This framework postulates that 
there are two separate yet interacting systems that govern behaviour. The hot system is 
emotionally based and develops earlier in life than the cool system, which is cognitively 
based. The hot system is simple, reflexive, fast, accentuated by stress, and stimulus- 
controlled while the cool system is complex, reflective, slow, attenuated by stress, and 
self-controlled.
This framework integrates psychological perspectives which for a long time had been at 
loggerheads; the determinism o f Freud and Skinner, who shared the conviction that 
willpower/personal agency is a delusion, and Kelly’s insistence that individuals have a 
say in shaping their lives if not by way of changing the physical aspects, then at least in 
the way they interpret these aspects. Freud (Freud, 1911/1959) pessimistically believed 
that our overt behaviour (ego) is governed by our unconscious desires and urges {id) 
which are suppressed by manifold social rules and restrictions {superego). Skinner 
(1938) looked for origins o f behaviour in environmental stimuli and claimed that our 
behaviour is purely stimulus-controlled. George Kelly (1955) claimed that the ability to 
interpret reality is the key to reconstrueting it and that this process is the key to having 
personal agency that would engender feelings of freedom and volition.
The hot/cool system framework integrates these two opposing view and claims that we 
cannot view human behaviour without accounting for both the reflexive and the 
reflective elements that interact with each other. Metcalfe and Mischel’s work (1999), 
based on research relating to delay of gratification, implies that self-controFwill-power 
depends on strategies developed in the cool system that aims to control the impulses 
generated in the hot system. This control requires the ability to inhibit an urge to seek 
immediate gratification (Shoda, Mischel and Peake, (1990).
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The strategies that enable the cool system to override the hot system and thus promote 
the delay o f gratification include removal o f tempting cues from the environment or 
leaving an environment that has too many enticing things in it and ‘cooling down’ 
tempting cues e.g. imagining that a chocolate bar is a wooden log (Mischel, Shoda and 
Rodriguez, 1992).
4.1.3. Reflective-impulsive model of behaviour
Strack and Deutsch (2004) endeavored to integrate the work of other authors on the 
duaUty of processing underlying human behaviour. In their view, dual-processing or 
two-systems models developed previously in the study o f persuasion (Chaiken, 1980; 
Petty and Cacioppo, 1981), attitude (Fazio 1986), person perception (Brewer, 1988; 
Fiske and Neuberg, 1988), attributional inference (Gillbert, 1989), stereotyping (Devine, 
1989), social judgment (Martin, Seta and Crelia, 1990), experiential versus rational 
thinking (Epstein, 1991) and reasoning (Sloman, 1996) all eonceptualized the interaction 
of the two systems as either occurring simultaneously or in a mutually exclusive fashion.
In several models, the dual system ineorporated processing modes that are working 
simultaneously. Chaiken (1980) and Petty and Cacioppo (1981) called these two 
systems systematic and heuristic; Epstein (1991) used terms rational and experiential 
while Sloman (1996) called them rule-based and associative. In other models, the two 
modes were processing information sequentially, for example when the automatic 
activation o f stereotype was subsequently suppressed (Devine, 1989) or when 
judgmental group s characterization was overridden by responding to unique 
characteristics of individual group members (Brewer, 1988; Fiske and Neuberg, 1988).
The Strack and Deutsch (2004) model explains behaviour in terms o f two-systems that 
work simultaneously and compete for control o f an overt response. They put forward 
ten theses that deseribe the model’s elements and their interaction.
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Thesis 1: Basic assumption that social behaviour is a result o f the operation of two 
distinct systems of information processing: a reflective system and an impulsive system.
Thesis 2: Both systems operate in parallel. However, the impulsive system is stronger 
and more enduring while the reflective system may be disengaged.
Thesis 3: The processes o f the reflective system are disturbed more easily than those of 
the impulsive system because it requires a high amount of cognitive capacity. The 
impulsive system does not require much cognitive capacity and may control behaviour 
under suboptimal conditions.
Thesis 4: Elements in the two systems are connected by different types o f relations. The 
reflective system operates on the basis o f semantic relations while the impulsive system 
operates through associative links.
Thesis 5: Execution of behaviour depends on activation of behavioural schemata in 
which both reflexive and impulsive systems assist.
Thesis 6: The systems use different operations to elicit behaviour. The reflective system 
evaluates future states and probability o f goal attainment while the impulsive system 
elicits behaviour through the spread of activation to behavioural schemata.
Thesis 7: Intentions generated in the reflective system contribute to execution of the 
behaviour. The mechanism of intending is terminated if the behaviour is executed or if 
the goal of the preceding behavioural decision is already fulfilled.
Thesis 8: The motivation generated in the impulsive system can be oriented toward 
approach or avoidance. This motivational orientation may be elicited by the experience 
and processing o f positive or negative information, and by the perception and execution 
of approach or avoidance behaviours.
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Thesis 9: Execution of behaviour is facilitated if information processing, emotional 
content and motivational orientation are compatible.
Thesis 10: When homoeostasis is disturbed by deprivation of basic needs, it will result 
in activation o f those behavioural schemata that in the past frequently led to satisfaction 
of those needs.
Strack and Deutsch (2004) postulate that their model, by incorporating both reflective 
and impulsive system, provides a framework through which all behaviour can be 
understood, including aberrational behaviour such as addiction, panic in crowds, 
vandalism, riots, violence, aggression, etc. The authors also argue that the advantage of 
their model is that it lends itself to neuroscience. There is evidence that impulsively 
aggressive behaviour is caused by dysfunctional reflective regulation and that it is 
associated with structural damage to the prefrontal cortex (Raine, Lencz, Buhrle et al., 
2000). Deficits in the impulsive system may relate to the damage in the nucleus 
accumbens (Cardinal, Pennicott, Sugathapala et al., 2001). Further, based on findings 
from brain imaging it appears that amygdala is the ‘seat’ of impulsive behaviour 
(Phelps, O'Connor, Cunningham, et al., 2000), while the slow deliberate processing 
characteristic of the reflective system is linked to neocortical and hippocampal 
structures (McClelland, McNaughton and O ’Reilly, 1995).
The hot/cool system and reflective-impulsive model o f behaviour separate behaviour 
into two distinct spheres. The model of behavioural self-regulation presented in the next 
section acknowledges both rational and the emotional features, but instead o f separating 
the two components it claims that emotional content permeates the rational processes, 
which shape behaviour.
57
4.1.4. Model of behavioural self-regulation
This model, developed by Scheier and Carver (2003), focuses on goal achievement and 
incorporates feedback loops and the role of emotion in behaviour. Behaviour is triggered 
by mput function (a perception, a thought) which is then matched with a reference value 
(a goal or a standard) by a comparator (cognitive processes). The matching process is 
attained via feedback loop. When an obstacle is encountered in the form o f a 
discrepancy between perception and a goal, the matching process needs to adjust the 
difference by either reducing the gap between input and the goal or enlarging it 
{discrepancy reducing vs discrepancy enlarging). And so, the discrepancy reducing 
feedback loop is aimed at reducing the differences between the input and reference 
value (e.g. calibrate calorie intake so it always is around 2000 a day) while the 
discrepancy enlarging feedback loop aims at making the difference bigger (anti-goal 
e.g. determined not to see a doctor when ill). The element of feedback is the most 
important part of this model as the authors claim that people engage in feedback even 
when it is counter-productive as in the case of patients treated for hypertension 
(Baumann and Leventhal, 1985; Meyer, Leventhal, and Gutmann, 1985).
Goal achievement is central to Scheier and Carver’s (2003) model. Some goals require 
action to be attained {approach goals) while others require avoidance {avoidance goals, 
anti-goals). Goals also can be classified in terms o f a hierarchical constructs: For 
instance at the top of the hierarchy is the ‘ideal self ’. One of the elements on the lower 
level of the hierarchy that will help to achieve this goal is ‘to be healthy’. One o f the 
ways to do it (again on the lower level of hierarchy) is to ‘take vitamins’. If we want to 
take vitamins we need to ‘open the bottle’. So the hierarchy proceeds from motor 
control goals at the lowest level to more abstract ‘be’ goals at the top level. But that is 
not to say that a person always starts processing goals either top-down or bottom-up. 
Also a particular goal within one level may gain precedence over others such as ‘drink 
less’ over ‘take vitamins’ as far as achievement o f ‘being healthy’ is concerned. 
Similarly, ‘being a good friend’ may be more important at times to ‘being healthy’ in the 
preservation o f the ‘ideal self.
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Additionally, Scheier and Carver’s (2003) model accounts for emotionality that is 
present while the cognitive processes are underway. And so, emotionality is grasped as a 
non-verbal sense of confidence or doubt charged with a degree o f positivity or 
negativity. This kind of affect permeates cognitive processes. When the ‘cognitions’ try 
to attain a goal thqt requires a discrepancy reducing loop and there is a sense o f 
confidence in the air, the effort is rated as good and emotions are lifted towards elation. 
When doubt creeps in, emotional response slumps towards depression. The situation is 
corresponding in the case when there is a requirement for a discrepancy enlarging loop: 
when the effort is rated as good and the feeling of confidence is high, the emotional 
response is that o f relief while in the negative scenario (poor effort + doubt) a degree of 
anxiety sets in.
Other authors contributed to Scheier and Carver’s (2003) model o f self-regulation 
through their work on goal conflict and goal disengagement. Sheldon and Kasser, 
(1995) proposed that goals may be aligned with each other or incompatible, they called 
this ‘vertical’ and ‘horizontal degrees of coherence’. A horizontal coherence refers to 
the relationship between goals of the same calibre. And so when the goals are 
compatible e.g. ‘be a good wife’ and ‘be a good mother’ this leads to a high degree of 
horizontal coherence and is not demanding o f personal resources. But the goals may be 
in conflict e.g. ‘I want to lose weight’ and ‘I want to be polite’ when faced with a piece 
o f birthday cake. Goals may be related along vertical lines. The more functions a 
subordinate goal performs for a super-ordinate goal, the more there is motivation to 
perform it, e.g. playing tennis may serve not only the purpose of keeping fit but also 
enjoying the social aspect of the game and/or being able to spend time with your child 
thus being a better fi*iend and/or parent.
The model also maps out what happens when individuals experience a setback in their 
pursuit o f goals. When a problem arises on the route to attain a goal an individual
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assesses his/her expectancy o f success. Such an appraisal of outcome involves the 
memory o f past experiences, comparisons with similar cases, thoughts about alternative 
solutions (e.g. MacNair and Elliott, 1992), social comparisons information (e.g. Wood, 
Taylor and Lichtman, 1985) and attributional analysis of prior events (e.g. Pittman and 
Pittman, 1980). If  an individual is feeling confident in their ability to achieve a goal then 
the work can progress but if an individual has doubts the goal may be abandoned.
Some goals howevçr, cease to be desirable or indeed adaptive. In this situation a 
decision to give up a goal is often crucial in being able to move on in life. This means 
going through the process of reappraising the priorities. For instance, after an accident a 
person who has been paralysed fi*om the waist down may channel all their energy into 
trying to walk again. But an alternative is to disengage fi*om this goal and instead 
channel energy into a more attainable goal such as learning to use a wheelchair. Wrosch, 
Scheier, Carver and Schultz (2003) have proposed that goal disengagement is an 
adaptive part of self-regulation. Individuals need to develop the ability to judge which 
goals are attainable and which goals need to be abandoned in order to make best use of 
the resources available to them, i.e. a limited lifespan, specific personal attributes, 
limited socioeconomic opportunities, etc. According to Wrosch et al, (2003) two aspects 
of goal disengagement may lead to futility and distress; withdrawal o f effort and 
relinquishment o f commitment. The maladaptive goal disengagement would show the 
withdrawal o f effort with retention o f commitment to a goal or giving up a goal 
commitment with no new goal in sight. Adaptive goal disengagement on the other hand 
includes scaling back, choosing an alternative path to a high order goal or forming a 
new goal.
It has to be stressed that disengagement from a goal is difficult but it is particularly hard 
when linked to a high-order goal such as ‘ideal self. Yet being able to abandon futile 
attempts, find a new path to a more attainable goal along which to proceed is crucial to 
be able to stay engaged with life. There is evidence that the inability to reengage with
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life is implicated in suicide (Beck, Steer, Ko vacs and Garrison, 1985) and may even 
contribute to premature death from natural causes (Carver and Scheier, 1998).
The theoretical frameworks presented so far strive to conceptualise human behaviour in 
a holistic way. The strength model o f self-control and self-determination theory 
discussed in the next two sections narrow the focus and both explain one aspect of self­
regulation: the notion o f willpower and the notion of motivation, regarded as highly 
relevant to the effort required to maintain a new behaviour.
4.1.5. The strength model of self-control
The strength model of self-control was proposed by Baumeister and colleagues 
(Baumeister, Heatherton and Tice, 1994; Baumeister, Vohs and Tice, 2007) to develop 
further the existing constructs of willpower and limited self-regulatory resources. The 
model compares self-control to a muscle, which can be innately strong but if weak to 
begin with, can be trained to become stronger and more resilient to depletion. Self- 
control is o f a limited capacity as all self-regulatory tasks draw on the same limited 
resource. The consequence o f extensive use of this resource results in exertion and the 
possible failure of some tasks. Baumeister and colleagues (1994) called this 
phenomenon ego depletion. However, rest, sleep and mediation can restore the self- 
control strength (Smith, 2002).
The model also predicted that ‘exercise’ can increase resistance to ego depletion 
(Muraven, Baumeister and Tice, 1999). So, self-control depletes the ego in the short 
term but exercising self-control in the long-term increases the ability to cope with ego 
depletion and over time it strengthens willpower (Baumeister, Gailliot, DeWall and 
Oaten, 2006). Ego may be depleted but not exhausted, as some energy is retained for 
more important tasks. The amount of exertion depends on motivation (external rewards 
or punishments, intrinsic motivation) and on calculations of how much energy to
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conserve for other tasks (Muraven, Tice and Baumeister, 1998). It is possible ‘to dig 
deep’ and exert self-control despite ego depletion, as in the case o f cash incentives 
demonstrated in experiments (Muraven and Slessareva, 2003).
Baumeister, Vohs, and Tice (2007) propose that self-control alongside intelligence 
contributes significantly to success across diverse area o f human endeavour but self- 
control, unlike intelligence, appears amenable to improvement, even in adulthood.
4.1.6. Self-determination theory
Deci and Ryan (Deci and Ryan 1987, 2000; Ryan and Deci, 2000) developed a self- 
determination theory (SDT) which frames differences in behaviour as regulated by a 
degree of self-determination, which is governed by different types o f motivation. SDT 
proposes that all behaviour can be seen as lying along a continuum from heteronomy 
regulated externally to autonomy - a true self-regulation. Autonomous regulation is seen 
as more stable and enduring with more positive effects on human wellbeing than 
controlled regulation.
Amotivation is the state when an individual believes his or her behaviour is caused by 
external forces and they lack control over it.
External regulation has limited effect as a person complies only as long as controls such 
as rewards or punishments are in place. The effort is minimal and performance tends to 
be poor.
Introjected regulation is more autonomous and occurs when an individual internalizes a 
goal in order to boost self-esteem, sense o f pride and self-approval. However, when 
goal-directed behaviour fails, an individual experiences shame, guilt and self- 
deprecation. Introjected regulation includes negative feelings by creating a sense of 
ambivalence which renders this type of regulation unstable.
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Identification includes conscious acceptance of the behaviour as being important to 
achieve valued goals. It is stable and persistent even more so than intrinsic motivation, 
which can be seen as strong but unstable (when interest wanes the behaviour will cease).
Integrated regulation is similar to intrinsically motivated behaviour -  it is performed 
willingly and it is not coerced. But unlike intrinsically motivated behaviour, it does not 
rely on being interesting, pleasurable or exciting to be performed and maintained. 
Integrated regulation is the most autonomous and stable of the extrinsically motivated 
behaviours on the continuum and is motivated by values of great importance to maintain 
the ideal self. It is sustained for separable outcomes rather than the pleasure and 
satisfaction found in engaging in the activity itself.
Intrinsic motivation manifests itself when an individual engages in behaviour which 
brings pleasure and is interesting in its own right.
The SDT model stresses the role of a facilitating environment in promoting an optimal 
motivation. The facilitating environment consists o f three elements: competence, 
autonomy and relatedness. The environment provides structure to make plans, solve 
problems, and receive positive feedback in order for competence to develop. An 
individual has to have a degree o f autonomous motivation but environment can provide 
support for the autonomy to flourish, e.g. developing personally meaningful rationale for 
behaviour, minimizing external controls (rewards and punishment), providing 
opportunities for participation and choice and acknowledging negative feelings 
associated with engaging in difficult tasks (Reeve, 1998, 2002). A facilitating 
environment has to include an element of relatedness -  a concern for the quality o f 
relationships, as individuals are not inclined to internalize values from those to whom 
they don’t feel connected to or see as caring for them (Ryan and Deci, 2003).
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4.1.7. Auto-motive model of self-regulation
The theories discussed so far framed behaviour in a holistic way, but also looked close- 
up at selected aspects o f behaviour, such as strength of self-regulation and motivational 
factors. These theories also put behaviour and especially the notion o f goal pursuit 
firmly in the sphere o f conscious awareness. An alternative view was put forward by 
Bargh and Gollwitzer (Bargh, 1990; Bargh and Gollwitzer, 1994) who developed an 
auto-motive model o f self-regulation. In this model, goal pursuit proceeds outside o f 
conscious awareness and without conscious guidance. This model acknowledges that the 
conscious goal pursuit is a primary channel o f action but that our actions are also driven 
by nonconscious goal pursuit.
Nonconscious goal pursuit, as one of the elements of self-regulation, has been observed 
in cognition, emotion and overt behaviour. In cognition, it was shown in various 
information processing and memory tasks. For example, in a word remembering task, 
participants who were primed with the word ‘remember’ were able to recall more words 
than participants who were primed with the word ‘forget’ (Mitchell, Macrae, Schooler 
et al., (2002). Nonconscious emotion regulation was observed in experiments where 
positive self-image was threatened. In order to restore it, participants engaged in 
derogatory stereotyping of minority group members -  a strategy shown to boost one’s 
mood and self-image (Fein and Spencer, 1997). Nonconscious behaviour regulation had 
been observed in natural settings such as in the case o f a study done in an airport where 
travellers were asked to fill in a short (1 minute) questionnaire that asked them to 
describe either their co-worker or their friend (Fitzsimons and Bargh, 2003, Study 1). At 
the end, the participants in both conditions were asked whether they were willing to fill 
in another questionnaire that would take 10-15 minutes of their time. The participants in 
the ‘friend’ condition were more likely to cooperate with this request than participants in 
the ‘co-worker’ condition. Lastly, the experimenters asked whether completing the first 
questionnaire influenced their decision on tackling the second questionnaire but the 
participants did not think so. Instead, they gave reasons such as being a helpful person
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(if they agreed to fill in a long questionnaire) or being too busy (if they declined to fill in 
a long questionnaire).
Automatic self-regulation operates through internal structures that consist of learnt 
behavioural procedures that are activated by environmental cues (Kruglanski, 1996). As 
learning is part of this definition it also implies practice and practice involves repetition. 
However, not all automatic self-regulation is dependent on practiced behaviour. For 
instance, an automatic perception-behaviour effect was demonstrated when participants 
unconsciously mimicked the experimenter’s confederate in foot shaking or nose rubbing 
(Chartrand and Bargh, 1999). The automatic evaluation effect was demonstrated during 
an experiment where participants were quick in attaching values o f ‘good’ and ‘bad’, not 
only to words and images that were familiar to them but also to words and images that 
were novel i.e. made up words and abstract images (Duckworth, Bargh, Garcia and 
Chaiken, 2002). These automatic effects were immediate, unintentional, implicit and 
stimulus based, and by implication they challenged the assumption that perceptions and 
evaluations need to be stored and internalized before they can be activated.
Nonconscious goal-pursuit operates without the individual’s awareness and this, in most 
instances, is a characteristic of habitual behaviour. However, habitual behaviour is built 
over time and certain processes need to occur in order for the habits to become 
nonconscious. These processes are introduced in the next section.
4.1.8. Habits
Habits have been defined by Wood, Quiim and Kashy (2002) as ‘routine repetition o f 
past behaviour that is cued by stable features of the environment’. Habits do not easily 
fit into dual models o f behaviour, as they are not simply generated by a trigger within 
the impulsive system or by intentions in the reflective system. The confounding issue is 
the existence of other constructs that are intuitively similar to habits, yet they do not 
follow the same activating route. These include scripts, mindlessness and nonconscious
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automatic goal pursuit. Scripts have been equated with knowledge structures while 
habits have been compared to response programs (Abelson, 1981). Mindlessness has 
been conceptualized as reflecting a general mental state not linked (unlike habits) to 
behavioural response (Langer, 1989). The nonconscious automatic goal pursuit has been 
differentiated from habits on the basis that it does not need frequent repetition to occur 
(Fitzsimons and Bargh, 2004).
When habits become established, their activation is efficient and non stressful, it does 
not deplete the ego or require high emotional engagement but instead it evokes greater 
feelings of control. '
Flowever, there are costs associated with habits. These include reduced responsiveness 
to novel stimuli and situations, continuation o f behaviour despite it being 
counterproductive, and a lack of sense of achievement since there is little emotional 
involvement or effort required to perform habitual behaviour (Wood, Quinn and Kashy, 
2002).
The question researchers tried to answer is to what extend habits in comparison to 
intentions can predict future behaviour? Several authors agree that when habits are 
established, past behaviour is the most likely predictor of future behaviour, but when 
habits have not been established, it is the intention that is most likely to predict 
behaviour (Ferguson and Bibby, 2002; Ouellette and Wood, 1998; Verplanken, Aarts, 
van Knippenberg and Moonen, 1998).
Habits have been studied in terms of their resilience to change. When habits are strong 
behaviour requires minimum effort and is performed regardless o f intention. However, 
habits can be disrupted if the context, in which they were performed, changes (Wood, 
Tam and Guerrero Witt, 2005). Intentions are needed to guide the performance o f weak 
and moderate habits but when a habit is strong the behaviour occurs regardless of 
intentions (Ji Song and Wood, 2007).
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A recent work by Verplanken (2006) looked at whether habit strength was contingent on 
the frequency o f performed behaviour. Interestingly, Verplanken concluded that a strong 
habit can be formed without frequent repetition. This may be possible when the 
behaviour is easy to perform to begin with. In contrast, behaviour that requires a great 
deal o f effort to perform initially will need frequent repetition to become established as a 
habit. And so, although repetition is necessary for the habit to form, habit and frequency 
should not be rolled into one construct. Instead habit should be considered a mental 
construct characterized by automaticity, mental efficiency, lack of awareness and 
difficulty in control (Verplanken, 2006).
The theories discussed so far endeavour to explain behaviour in general terms. They 
integrate emotions and cognitions and address both effortfril and effortless behaviour. 
These theories however do not address specifically the problems inherent in dietary 
behaviour. Dietary behaviour and behaviour change have been the central focus o f 
theories developed within health psychology, which will be discussed in the next 
section.
4.2. Theories of behaviour change
4.2.1. Transtheoretical Model
Well known, widely applied and arguably the most popular of health psychology models 
- the transtheoretical model (TM - also known as the stages o f change model) was 
developed by Prochaska and DiClemente (1982). It proposes that an individual goes 
through several discreet and qualitatively different stages in order to change their 
behaviour: precontemplation, contemplation, preparation, action and maintenance with 
the added element of relapse. When individuals don’t think about changing their 
behaviour they are at a precontemplation stage. They may not think that their behaviour 
(e.g. smoking) poses a problem, they may have given up hope o f change because they
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are overwhelmed of can’t imagine life without smoking, or they rationalize why 
smoking is not a problem for them.
When they start thinking about making changes they are at a contemplation stage. They 
are usually ambivalent about the change. They weigh the pro and cons o f changing their 
behaviour, they gather evidence that could convince them either way, but they are still 
not committing themselves to making a change.
The next stage is preparation. Individuals feel convinced that behaviour change is 
necessary and they feel they want to do it. They then make plans o f how to achieve their 
goal. They are committed to taking action.
During the action stage individuals will actively engaging in new behaviour. It is often 
strengthen by making a public statement that they are going to implement their plans. 
The new behavioun needs to be monitored, the effort has to be evaluated and if  
necessary adjusted to be more effective.
In the maintenance stage individuals continue new behaviour over a period o f time. New 
behaviour becomes easier to perform and is not under constant threat fi*om internal urges 
or external influences. However, a relapse may occur when a person’s resolve breaks 
down. This may be a brief lapse after which a person is able to return to maintaining 
new behaviour but it may be a serious relapse when old behaviour returns and a person 
regresses to one of the previous stages.
The TM has been applied to a range of behaviours: smoking, screening, alcohol use and 
exercise (e.g. Zimmerman, Olsen and Bosworth, 2000; Aveyard, Cheng, Almond, et a l, 
1999; Clarke and Eves, 1997). Its popularity and continued application rests on intuitive 
plausibility, clarity o f content and elegant simplicity, despite criticisms that point to the 
model’s lack o f nuance, precision, social and emotional element. The TM model has 
been also applied to dietary behaviour but with less success in terms of behaviour
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changing than when applied to other health behaviours such as smoking (Horwath, 
1999; Shepherd, 2002).
The TM model ackiiowledges the role of relapse but does not elaborate on the processes 
involved. These processes have been the focus of subsequent research and will be 
discussed in the next section.
4.2.2. Lapse, relapse, maintenance of behaviour
The phenomena o f lapse and relapse merit special attention as they so often hamper the 
individuals’ success in the maintenance of their new behaviour. Within a behaviourist 
perspective the two behaviour effects of extinction and counter-conditioning have been 
studied extensively. Research focused on how these two effects relate to lapse, relapse 
and maintenance o f behaviour (Bouton, 2000). The assumptions made previously that 
extinction or counter-conditioning (relearning) destroys the original learning (e.g. 
Rescola and Wagner, 1972) were subsequently refuted with new evidence indicating 
that original learning is not forgotten (Rescola, 1993, 1996). The old behaviour is not 
extinguished but being subjected to counter-conditioning, it acquires a new meaning 
(e.g. Bouton, 1994). For example, eating a packet of crisps that previously only 
associated with being a pleasurable behaviour may acquire a second meaning o f 
indulging an unhealthy behaviour.
Eating behaviour is a result o f a very large number of conditioning trials. First learned 
behaviours can be compared with a default mechanism. They activate automatically 
across contexts. The second thing learned about the same behaviour seems to be an 
exception to the rule. So, eating a packet of crisps remains pleasurable but now it 
induces guilt as well. In this new state, the choice o f behaviour is dependent upon 
context. The latter may play a crucial role in the success or failure of maintenance o f a 
newly learnt behaviour (Nelson, 1997).
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The study of lapse and relapse is an example of one of many behaviour elements that 
had been put under the microscope to study in detail. Another example o f the detailed 
study o f one phenomenon is implementation intentions. In contrast, the Theory o f 
Planned Behaviour discussed in the next section strives to integrate a much larger 
spectrum o f behaviour elements as well as cognitions and beliefs to elucidate the driving 
forces behind behaviour.
4.2.3. Theory of planned behaviour
The theory of planned behaviour (TPB) developed by Ajzen and colleagues (Ajzen and 
Fishbein, 1980, Ajzen, 1991) proposes that intentions are the best predictors o f 
behaviour. Intentions are influenced by a number of factors but attitudes and beliefs play 
a particularly important role. One factor that influences intentions is attitude towards the 
behaviour. Attitude towards the behaviour may be positive or negative i.e. ‘smoking is 
acceptable’; ‘smoking is disgusting’. Attitude itself is influenced by beliefs and 
evaluations of these outcomes i.e. ‘smoking is bad but not everybody who smokes will 
get cancer and I would miss it too much if  I gave up’. Another factor influencing 
intentions is subjective norm. It is an internalization of other people’s expectations and 
the evaluation o f whether one wants to comply with these expectations, i.e. ‘my boy­
friend says that I look dirty when I smoke and I don’t want him to see me like this’. 
Behavioural control is also a factor in influencing intention and relates to the degree o f 
confidence that one is able to carry out a particular behaviour i.e. ‘I am confident that I 
can quit smoking’. The level o f confidence a person has about his/her ability to carry out 
a behaviour change is built on internal control factors such as skills, knowledge, 
abilities and on external control factors such as obstacles which prevent the behaviour 
from being carried out and opportunities which facilitate the behaviour. Other 
influences, albeit indirect ones, include personal, demographic and environmental 
factors. Personal factors consist of personality traits, locus o f control, self-esteem, 
emotions and health concerns. Demographic factors include age, gender, race, ethnicity,
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income, education and religion, while environmental factors consist of diagnosis, stress 
and media exposure.
A recent extension o f TPB in connection with dietary behaviour was proposed by 
Sparks, Shepherd and colleagues (Sparks, Shepherd and Frewer, 1995; Sparks, 
Shepherd, Wieringa and Zimmermanns, 1995; Raats, Shepherd and Sparks, 1995, 
Shepherd, 2002). Three new constructs were suggested - attitudinal ambivalence, moral 
and ethical concerns and optimistic bias. Although the TPB accounted for the influence 
o f either positive or negative attitudes on intention, it did not account for ambivalent 
attitudes. For example, when people hold both positive and negative attitudes related to 
food i.e. ‘chocolate is naughty but nice’. The proposed construct of attitudinal 
ambivalence has contributed an understanding that those who have more mixed feelings 
about consumption o f certain foods (i.e. chocolate and meat) have a less clear 
relationship between attitudes and intention (Sparks, James, Conner et al., 2001).
Another construct relating to food consumption that extended predictive powers of TPB 
was moral and ethical concerns. The concerns whether or not to consume genetically 
modified organisms and whether to provide skimmed or full fat milk for one’s family 
had indeed shown to contribute significantly to predicting attitudes (Sparks, Shepherd 
and Frewer, 1995; Raats, Shepherd and Sparks, 1995).
Optimistic bias is a well-documented phenomenon where individuals underestimate the 
risk of various hazardous events to themselves as compared with others (Weinstein, 
1987). This construct had lent itself well to explaining why information about the virtues 
of a healthy diet does not persuade individuals to make healthful changes to their diet. A 
large effect of optimistic bias was found for the lifestyle hazards o f a high-fat diet, 
alcohol abuse and poisoning from home-prepared food in a Frewer, Shepherd and 
Sparks (1994) study, which asked participants to rate their relative risk for these factors 
as compared with ‘other people’.
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4.2.4. Health Action Process Approach
The Health Action Process Approach (HAPA), developed by Schwarzer (1992, 2008), 
integrates elements of the theories o f planned behaviour and transtheoretical models and 
extends them by including a temporal element and an emphasis on the role of self- 
efficacy. It distinguishes preintentional motivation processes that lead to a behavioural 
intention, and postintentional volition processes that lead to the actual health behaviour. 
The model claims that by including postintentional factors, it addresses the intention- 
behaviour gap.
HAP A consists o f a motivation phase (or stage) and a volitional phase. The motivation 
phase includes perceived self-efficacy, outcome expectancies and risk perception. All 
three elements are needed to form an intention (e.g. T am confident that I can exercise 
twice a week, T will be fitter if I exercise’, T am unlikely to get injured going to the 
gym’). Once the intentions are firmed up a person has to initiate the action. The 
volitional phase includes planning how and where to take action, maintenance of 
behaviour and lapse/relapse management.
HAP A, elaborated more recently by Schwarzer (2008), emphasizes the role o f self- 
efficacy as predictor of behaviour and splits it into three constructs: action self-efficacy, 
maintenance self-efficacy and recovery self-efficacy. The separation o f self-efficacy has 
been based on work in the area of addictive behaviours by Marlatt, Baer and Quigley 
(1995). In the motivation phase when individuals think about behaviour change and they 
have high action self-efficacy, they imagine success, anticipate potential outcomes o f 
diverse strategies, and are more likely to initiate a new behaviour. Persons with a lower 
action self-efficacy imagine failure, have self-doubts, and tend to procrastinate.
A person with high maintenance self-efficacy has optimistic beliefs about her/his 
capability to deal with obstacles to maintain behaviour change and responds confidently 
with better strategies. Once an action has been taken, individuals with high maintenance
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self-efficacy invest more effort and persist longer than those with low maintenance self- 
efficacy.
Recovery self-efficacy relates to the experience of failure and recovery from setbacks. A 
person with low recovery self-efficacy will tend to attribute her/his lapse to internal, 
stable and global causes while a person with high recovery self-efficacy will attribute 
the lapse to an external cause and will try and find ways to control the damage and to 
restore hope.
4.2.5. Implementation Intentions
The study o f implementation intentions is an example, similar to the study o f lapse and 
relapse, o f a phenomenon that has been taken out of a larger context in order to address 
a small but vital link in the quest o f successful behaviour change.
A review of health behaviours such as exercise, condom use and cancer screening 
revealed that people are likely to act on their intention only 53% of the time (Sheeran, 
2002). The problem with enacting one’s intentions lies in failing to get started. An 
individual fails to get started when he/she forgets to act, fails to overcome inertia or fails 
to act at the appropriate moment (Einstein, McDaniel, Williford, et al., 2003). Other 
problem arise at the maintenance stage when the individual may get derailed. This can 
happen if unwanted environmental influences are stronger than one’s self-control, when 
one is stressed or when cravings and distractions prove too strong to resist (Kavanagh, 
Andrade and May, 2005). To address these potential pitfalls in initiation and 
maintenances of behaviour and to bridge the intention-behaviour gap, an 
implementation intentions model was developed by Gollwitzer and colleagues (1993, 
1999; Gollwitzer and Brandstatter, 1997; Gollwitzer and Sheeran 2006).
Implementation intentions are precise ‘if-then’ plans o f action formed by a person who 
has to specify when, where and how he/she is going to enact desired behaviour. The
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person has to imagine a situation in the future when a behaviour i.e. eating fruit, is likely 
to happen. For instance: ‘today, when I buy my lunch in the canteen I will choose a fruit 
to go with it’. Once these plans are specified they are likely to be put to action at the 
opportune moment thus circumnavigating the problem of forgetting to act at the 
appropriate moment.
There is evidence that people who form implementation intentions produce fast and 
effortless responses when they encounter a previously specified situation for enacting 
their intentions (Gollwitzer and Sheeran 2006). This in itself is an interesting 
development as it indicates that once implementation intentions are formed they are then 
activated automatically by environmental cues. This means that by forming 
implementation intentions people can set up automatic (and by implication effortless, 
efficient and fast) self-regulatory strategies that, unlike the formation o f habit, do not 
require frequent and numerous repetition o f a particular behaviour (Gollwitzer, Bayer 
and McCulloch, 2005).
4.3. Life course perspective
The selected theories o f behaviour discussed so far describe and explain behaviour from 
psychological behavioural and cognitive perspectives. Additionally, theories o f 
behaviour change developed within health psychology have been discussed. They 
account for changes in all health behaviours and have been used as tools to predict 
health behaviour. These theories have contributed to the development of interventions 
that have helped people make improvements in their health behaviour. In general their 
emphasis is on specific behaviours located in specific time periods, which are either the 
focus for description or intervention or the starting point to explore change or prediction. 
Further, they emphasise a number of key cognitions and emotions and the best means to 
understand health related behaviours.
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In contrast, the life course perspective takes a more fluid and developmental approach to 
behaviour. This perspective originated within sociology to account for both stability 
and change across an individuals’ lifespan. The first proponents of this perspective were 
interested in how individuals adapt to changing economical and cultural circumstances 
and how changing social and historical context shapes personal development (Elder Jr, 
1974, 1995, 2003; Clausen, 1986). Although initially developed to account for social 
behaviour, the theory has been successfully applied in the description and explanation of 
dietary change (Wethington, 2005; Devine (2005). It consists of seven related concepts: 
trajectories, transitions, turning points, culture and contextual influences, timing in 
lives, linked lives, and adaptive strategies.
Trajectory refers to a pattern of health behaviour that a person engages in over time. A 
trajectory has a core of characteristics that define it such as persistence, stability, 
direction and momentum. Trajectories include person’s cognitions, emotions, strategies 
and actions and they develop across the lifespan through the process o f assimilation o f 
meaningful experiences with food and eating. A person can follow several trajectories 
be they health, social, educational or others, which tend to reinforce each other, 
therefore profound behavioural changes are difficult to initiate and maintain.
Despite the innate inertia of trajectories, changes do happen. These are conceptualized 
as transitions and turning points. Transitions are small changes that get incorporated 
into a trajectory without destabilizing it. This can be driven by changing circumstances 
such as a change of job, relocation, increased demands on one’s personal resources, 
children leaving home. In dietary terms that could take a form o f e.g. switching from 
drinking full fat milk to drinking semi-skimmed milk, eating more fish, eating more fast 
food, etc. (Devine and Olson, 1991). The transitions do not destabilize the trajectory 
because they do not threaten the person’s self-identity.
In contrast, turning points mark a significant change in a trajectory’s direction. These 
changes include becoming a parent, going through menopause, becoming retired, etc.,
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and they are significant because they denote changes in self-identity. Evidence suggests 
that turning points are more likely to occur in the first half o f life (Clausen, 1995). In 
terms of dietary change, an example of a turning point would be becoming vegetarian on 
ethical grounds, renouncing pork upon converting to Islam, cutting out all sugar fi*om 
diet upon receiving a diagnosis of diabetes.
Culture and contextual influence also shape the process of change and adaptation. These 
include historical events such as a war or post-war food scarcity; race, gender, 
socioeconomic background and living in a specific locality. Changes in the food 
environment of the last century include availability and variety o f food, maternal 
employment, food preparation methods, ubiquity o f fast food restaurants and foods 
prepared outside the home, media advertising, the invention o f vending machines, etc. 
(discussed pp. 30-44).
Timing in lives has a profound influence on life trajectories. When one is bom in 
historical time, when one’s parents die, when one’s children are bom will affect the 
course of fife a great deal.
In terms o f dietary intake, the timing o f birth has a big impact on nutritional quality. For 
example, the diets of children who were bom in 1950 included more bread, vegetables, 
and fat but less sugar and soft drinks than the diets o f children bom in 1992. For 
children bom in 1950, a major source o f iron was red meat, compared with the iron- 
fortified breakfast cereals of children bom 1992 (Prynne, Paul, Price et al., 1999).
Linked lives refer to the interaction of a person’s life with that of another person. Mutual 
influences include interests, opinions, and life projects, bringing up children and also 
health and dietary behaviours. A number of studies identified the changes in diets that 
went in tandem with people moving in to live with a spouse or a partner (Kemmer, 
Anderson and Marshall, 1998, Marshall and Anderson, 2000).
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Adaptive strategies refer to all conscious decisions that individuals make to improve 
their health, well being through taking action, avoidance, denial and/or reappraisal o f 
threat. These personal resources have been identified within other theoretical 
firameworks already discussed such as social cognitive theory, theory of planned 
behaviour, transtheoretical model or health action process approach.
Unlike the theories of behaviour outlined in sections 4.1. and 4.2. (pp.52-74) the life 
course perspective offers the conceptualization of dietary behaviour across a lifespan. 
This approach is particularly useful as dietary behaviour is an integral part of every 
person’s life. The life course perspective theory is concerned mainly with the way 
external influences might shape dietary change. Literature has not offered a theory that 
would take dietary change as a starting point and explain it as seen fi*om the perspective 
o f an individual. Further, although some theories integrate elements of effect and 
cognition (e.g. social cognition theory, hot/cool system, reflective-impulsive model), 
there are no models that integrate both habitual and conscious goal-orientated behaviour. 
The life course perspective does not distinguish between habitual and non-habitual 
behaviour and it does not focus on the distinction between the emotional and cognitive 
content of dietary change. Therefore there is a need for a theory that would integrate the 
goal-directed, conscious and effortfiil elements o f dietary change with habitual and 
nonconscious elements, as both are present in dietary behaviour. Further, the new model 
should also acknowledge the emotional content inevitable in precipitating and 
maintaining dietary change. Accordingly, the present thesis aims to take the key 
constructs highlighted within a number of psychological theories of behaviour and 
behaviour change and integrate them to focus on change and reaction to external 
influences central to the life course perspective.
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5. Sum mary
Dietary behaviour in childhood and adolescence has been shown to be affected by 
biological, evolutionary, developmental and social factors. Research that has 
endeavoured to ascertain the extent to which dietary habits established in childhood 
track to adulthood and whether the habits displayed in adulthood are stable over time did 
not provide conclusive results. Some studies have demonstrated that dietary habits do 
change over time while other studies have concluded that they are stable. Responding to 
the compelling evidence that poor diet has a severely detrimental impact on health, 
behaviour change interventions have been conducted to restructure individuals’ dietary 
habits. In these interventions, situated within a downstream approach, highly motivated 
individuals were supported by specialist teams in an attempt to improve their diets. 
Other interventions, situated within an upstream approach, have targeted more diverse 
populations in terms o f their motivational goals through government media campaigns 
and recommendations aimed at improving the nutritional quality of school meals. Both 
upstream and downstream approaches have yielded some positive results yet both have 
their limitations. In particular the downstream interventions are costly and the upstream 
interventions fail to reach the populations at risk.
The theories discussed so far have provided a framework for understanding behaviour in 
general and health behaviour in particular. Health psychology’s contribution to the study 
of dietary behaviour and dietary change has been limited to applying models that were 
initially developed to account for other health behaviours. The life course perspective 
was also developed initially to account for general behavioural transitions across the 
lifespan before it was adapted to explain dietary change. Currently, there is no model 
that has taken dietary change as a starting point and focused exclusively on how and 
why dietary change happens from the perspective of an individual. This thesis sets out 
to explore further the phenomenon o f dietary change and to contribute to the 
understanding of the mechanisms o f dietary change.
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6. Aims
This thesis aimed to investigate the phenomenon of dietary change across a lifespan 
through the following steps:
1. To assess the most recent evidence concerning dietary changes through 
conducting a systematic review.
2. To explore dietary changes across a lifespan using a qualitative method.
3. To operationalise the results of the qualitative study and to examine the 
prevalence of different mechanisms o f dietary change using a cross-sectional 
design.
4. To evaluate the effectiveness of an intervention to change dietary behaviour, by 
focusing on imposed changes caused by a single change in the environment.
These four aims were addressed in four empirical studies using the following 
methodologies:
1. Study 1: The systematic review aimed to assessed the most recent evidence 
(post 1998) regarding whether free living (non-institutionalised) adults can 
make healthy changes to their diet and maintain them for at least 12 months. The 
review examined the trends in dietary change beyond 12 months. All randomised 
control trials (RCT) and cohort studies embedded in the RCT were included if 
they used dietary change as variable, primary or secondary outcome. Dietary 
change in these studies needed to be measured in terms of the daily intake o f 
total fat, fibre, fruit and vegetable servings at baseline and one other point in 
time: a minimum of 12 months follow up. Those studies with population samples 
involving children, adolescents, adults with mental impairment/disability or
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pregnant women were excluded, as well as those that tracked diet changes 
following pregnancy and those that used only qualitative methods.
2. Study 2: The qualitative study aimed to explore the phenomenon o f dietary 
change in the lives of 10 men and 10 women with a focus on the factors that 
facilitated this process. The participants’ narratives were analysed using 
Interpretative Phenomenological Analysis. The aim o f the study was to 
investigate one aspect of the food consumption process: the phenomenon o f 
dietary change perceived from the perspective of an individual.
3. Study 3: The survey aimed to operationalize the findings that emerged from the 
analysis o f the participants’ narratives recorded in the qualitative study. The aim 
o f the survey was to establish the prevalence of the mechanisms of dietary 
change m a large community sample. This study furthered the investigation o f 
the types of dietary changes by establishing the prevalence o f dietary changes in 
the community sample in three time periods: during the past year; over the last 5 
years and since childhood. Additionally, the study established the prevalence o f 
four different mechanisms o f dietary change: accumulation o f evidence, trigger 
to action, imposed change and seamless change. Lastly, the study ascertained the 
prevalence o f changes in diet in terms of food intake, drinks consumption and 
food preparation.
4. Study 4a and 4b: The intervention in the university canteen aimed to promote a 
healthy dietary change in the customers of a university canteen through the 
mechanism of imposed change. The intervention comprised of two separate 
studies. The aim o f the intervention was fulfilled in Study 4a through changes in 
the location of fruit and confectionary and in Study 4b through the manipulation 
of the availability o f baguettes. In the Study 4a, the location o f fiuit and 
confectionary was changed every week between a sideboard and the checkout 
area. Additionally, brief interviews were conducted with twelve participants 
every day o f the intervention duration. Four participants who bought fiuit, four
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participants who bought confectionary and four participants who bought neither 
were asked about their choices in order to establish to what extent their choices 
were governed by impulse and to what extent by deliberation. In Study 4b, 
availability was reduced from a choice o f white and brown baguettes during 
lunchtime to the sale of brown baguettes only. The aim was to ‘impose’ on 
customers a healthier choice and to introduce those customers, who would 
habitually have white baguettes, to brown baguettes in the hope that they would 
choose to have them again. The two studies’ results were based on the analysis 
o f sales figures for fruit, confectionary and white and brown baguettes.
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CHAPTER2
Studyl: Systematic Review
Can people make healthy changes to their diet and maintain them in the long­
term? A systematic review of the evidence/
The aim o f this chapter is to evaluate through the means o f systematic review the 
most recent evidence for healthy dietary change and its maintenance over at least 12 
months. A further aim is to observe the trends in the maintenance o f healthy dietary 
change post 12 months mark.
1. Background
Evidence indicates that an unhealthy diet, defined as high in salt and saturated fat 
and low in fruit, vegetable and fibre, is a risk factor for developing chronic 
conditions and in overall mortality (Knoops, de Groot, Kromhout et al., 2004; 
Trichopoulou, Orfanos, Norat, et al., 2005). Specifically, an unhealthy diet has been 
indicated as a contributory causal factor in cancer (e.g.Steinmetz and Potter, 1991) 
and obesity (McKenzie and Johnston, 2001; Peters, Wyatt, Donahoo and Hill, 2002). 
Obesity, in turn, has been indicated as a risk factor in cardiovascular disease (Yusuf, 
Hawken, Ounpuu, et a l, 2005) and type 2 diabetes (e.g.. Chan, Rimm, Colditz et a l, 
1994). The existence o f unhealthy dietary habits that were formed in childhood, has 
been identified as a primary stumbling block that prevents adults making and 
maintaining changes in their eating behaviour (Steptoe, Pollard and Wardle, 1995). 
Existing records indicate that there is very little long-term diet change in the general 
population in the consumption of saturated fat, salt, fibre, fruit and vegetables 
(Kumanyika, Bowen, Rolls, et a l, 2000). It seems that if individuals are left to their 
own devices they tend not to change their diet. Yet for individuals who suffer with 
serious chronic conditions, it is imperative to make dietary changes to improve their
 ^K.Chapman (2010). Can people make health changes to their diet and maintain tem in the long 
term? A review of the evidence. Appetite, doi:10.1016/j.appet.2010.01.017
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health and to decrease their dependence on drugs, which are costly and may have 
side effects. Focus on diet as a preventative measure is endorsed by governments to 
lessen the economic burden o f health services,. A number o f intervention evaluations 
and reviews were published indicating that highly motivated individuals are able to 
make successful dietary changes in terms o f a reduction in daily intake o f total fat 
and an increased daily intake o f fruit, vegetables and fibre over a period o f up to 12 
months (e.g. Ammerman, Lindquist, Lohr and Hersey, 2002; Brunner, Rees, Ward, 
Burke and Thorogood, 2008). However, it is not clear whether adults can sustain 
dietary changes for a period longer than 12 months, as literature has not been 
reviewed for evidence o f successful dietary change beyond the 12 months mark.
This review intends to assess the most recent evidence (post 1998) regarding 
whether free living (non-institutionalised) adults can make healthy changes to their 
diet and maintain them for at least 12 months, and examines the trends in dietary 
change beyond 12 months.
2. M ethod
2.1. Searches
Electronic searches for suitable articles published in the last decade (after January 
1998), in the English language, were undertaken by one researcher between 27 
February and 5 May 2008. Hand searches were not undertaken as this review aimed 
to review evidence recent enough for all articles to be published online. The online 
resources o f EBESCO, Psychlnfo, PubMed, Cochrane Library and Google/Scholarly 
Articles were searched using the following key terms: diet change', maintenance and 
diet change', intervention and diet', long-term diet maintenance', diet and adherence', 
diet and sustain; diet and consistency, diet and management', diet and exercise; diet; 
fa t fiber (fibre) vegetable fruit. A total o f 2890 titles were identified. The screening 
o f these studies’ abstracts resulted in selecting 71 articles. Initially 35 articles were 
shortlisted and then a ftirther 8 articles were added after screening the references o f  
the selected articles. See Figure 2 for a flow chart o f the study selection. The full text
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o f some articles was not free o f charge and not accessible via Athens password. In 
these cases the authors were contacted and requested to release the full text o f their 
articles so they could be included in this review, and in each case they agreed. The 
final selection process included 21 articles and excluded 22 articles The assessment 
o f methodological quality o f the included studies was modeled on the quality rating 
scale adapted from Ammerman, Lindquist, Lohr and Hersey, 2002 (Table 2). The 
table presented in Appendix 1 with detailed descriptions o f the included studies, was 
modelled on the recommended format in the Cochrane Handbook for Systematic 
Reviews o f Interventions (Higgins and Green, 2008).
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Articles included in the review
21 publications
Articles excluded on the basis o f low 
relevanee o f title or abstract
2819 publications
Articles retrieved for more detailed evaluation
71 publications
Articles exeluded on the basis o f not meeting 
several inclusion criteria
36 publieations
Articles exeluded from the review on the basis 
o f not meeting all o f the inelusion eriteria
22 publications
Articles identified in the references o f 35 shortlisted articles as 
potentially relevant
publieations
Potentially relevant artieles from electronic databases selected on 
the basis o f having a combination o f key words in the title and/or 
abstract
2890 publications
Figure 2. Flow chart of studies' selection
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2.2. Inclusion and exclusion criteria
All randomised control trials (RCT) and cohort studies embedded in RCT 
implementing dietary intervention were included. Dietary change bad to be measured 
in terms o f  daily intake o f total fat, fibre, finit and vegetable servings at baseline and 
one other pomt in time: a minimum o f 12 months follow up. Those studies with 
population samples involving ebildren, adolescents, adults with mental 
impairment/disability or pregnant women were exeluded, as well as those that 
traeked diet ebanges following pregnancy and those using only qualitative methods. 
The reason behind these exelusion eriteria was to limit the results to adult men and 
women being fully responsible for their dietary behaviour, as opposed to i.e. children 
or adoleseents whose diets are shaped to a large extent by their parents (e.g. Wardle, 
1995; Kremers, Brug, de Vries and Engels, 2003; Chapman and Ogden, 2009). There 
were 20 long-term studies that bad to be excluded fi*om the review as they did not 
report results for one or more o f the following measures: fat, fibre, and/or vegetables 
(Tablel).
Table 3. Reasons for exclusion of studies.
Missing measure references
Fat 2, 7, 13, 19, 21, 22
Fruit 4-7, 9, 12, 14, 16-18
Vegetables 4-7, 9, 12, 14, 16-18
Fiber 1-5, 11-13, 15,16, 19-22
Comparison with one other point in time 8, 10
Reference numbers: (1) Apple et al., (2003); (2) Campbell et al., (1999); (3) Coates 
et al., (1999); (4) Coutu et al., (2001); (5) Coutu et al., (2003); (6) Gann et al.,
(2003); (7) Kristal et al., (2000); (8) Lôwik et al., (1999); (9) Lynch et al., (2000); 
(10) Matbew et al., (2004); (11) Masley et a l, (2001); (12) Mengbam et a l , (1999);
(13) Michels et a l, (2006); (14) Palli et a l , (2000); (15) Patterson et a l, (2004); (16) 
Pelletier et a l, (2004); (17) Rock et a l, (2004); (18) Singb et a l, (2002); (19)
Steptoe et a l, (2003); (20) Stevens et a l, (2003); (21) Twardella et a l, (2006); (22) 
Winkleby et a l, (2006).
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3. D escription o f stu d ies
Within the included studies there were five large randomized control trials (Table 2). 
Three o f  them were conducted with at least 4 years o f follow up: Polyp Prevention 
Trial (PPT), Women’s Healthy Living and Eating Study (WHEL) and Women’s 
Health Initiative Dietary Modification (WHI). The other two large studies: Women’s 
Intervention Nutrition Study (WINS) and Trial o f Lifestyle Interventions for Blood 
Pressure Control (PREMIER) bad follow ups after 12 and 18 months respectively. 
Each o f these studies generated several publications and if  these publication met all 
o f the inclusion criteria they were included in this review. All the studies in this 
review were conducted in the USA with one exception: Esposito et al., 2004 which 
was conducted in Naples, Italy. A brief description o f included studies within large- 
scale RCTs is shown in Table 2. The remaining three studies that were not part of 
these large RCT’s reported the following details: Esposito et al., 2004 - a sample o f 
220 was screened as potential participants, 180 participants were randomized, 
recruitment took place 2001-2004; Pakiz et al., 2005 -  randomized 77 participants; 
Tilley et al., 1999 -  randomized 5,042 participants. An abbreviated data extraction is 
shown in Table 3. A full description o f  included studies is shown in Appendix 1.
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Table 4. Characteristics of included large-scale RCTs.
Trial Location Sample Time Partici
screened as of pants
potential recruit rando
participants ment mized
Published papers 
included in this
review
PPT USA: Washington 38,277
DC, New York, 
Pennsylvania, North 
Carolina, Utah, 
Maryland,
Cahfomia, Illionois
1991- 2079 C orleetal.,2001
1994 Flood et a l, 2008
Lanza et al., 2001 
Pfeiffer et al.,
2003
Schatzkin et al., 
2000
Wanke et al.,
2007
PREMIER USA: Maryland, 3,964
Oregon, North
Carolina,
2000- 810 Elmer et al., 2006
2001 Lin et al., 2007
WHEL USA: Arizona, 7,572
California, Texas
1995- 3107 Newman et al.,
2000 2005
Pierce et al., 2004 
Pieree et al., 2007 
Thomson et al., 
2002
Thomson et al., 
2004
WHI USA: Washington 373,092
DC, North Carolina,
Arizona, Texas,
California
48,835 Beresford et al., 
2006
Howard et al.,
2006a
Howard et al.,
2006b
Prentice et al.,
2006
WINS USA: Pennsylvania, 68,325 
Maryland,
California, New 
York
1994- 2,437 Winters et al.,
2001 2004
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Table 5. Characteristics of studies included in the review: Country of study, sex, 
sample size, age groups, study design, duration of the study, loss to follow up 
and dietary measures.
references N r of 
samples
%
Country
USA 1-3, 5-21 20 95.2
Italy 4 1 4.8
Sex
Only women in the sample 1,6, 7, 10, 13-15, 17,18,21 10 47.6
Men and women in the sample 2-5, 8, 9,11, 12, 16,19, 20 11 52.4
Sample size
<200 4, 11,21 3 14.3
201-1000 2, 3, 5, 9, 12 5 23.8
1001-3200 1 ,8 ,1 0 ,1 3 , 14, 16,17,18, 20 9 42.8
3201-5500 19 1 4.8
>  15,000 6, 7, 15 3 14.3
Required age for inclusion
18-70 13, 14, 18, 3 14.3
>25 3 ,9 2 9.5
27-70 17 1 4.8
>35 10, 12, 16, 20, 4 19.0
50-79 1,2, 5-8, 15,21 8 38.1
Study design
RCT 1-9, 11, 12, 14-16, 19 15 71.4
Cohort embedded in RCT 10, 13, 18, 20,21 5 23.8
Retrospeetive 17 1 4.8
Duration o f study
12 months 10, 11, 13,21 4 19.0
18 months 3 ,9 2 9.5
24 months 4, 19 2 9.5
48 months 2, 5, 8, 12, 16, 18, 20 7 33.3
72 months 1, 6, 7, 14, 15 5 23.8
Lost to follow up
<20% 1-9, 11-17, 20,21 18 85.7
>21% 18, 19 2 9.5
D ietary measures
Food Frequency Questionnaire 1,2, 5-8, 11, 12, 15, 16, 18-20 13 61.9
24-hour reeall 3 ,5 ,8 -14 , 16,17,20,21 13 61.9
' 3-day diary 4 1 4.8
4-day diary 1,5-8, 12, 15, 16, 20 9 42.8
The use o f biomarkers 1-8, 11-16, 18, 20 16 76.2
References: (1) Beresford 2006; (2) Corle 2001; (3) Elmer 2006; (4) Esposito 
2004; (5) Flood 2008; (6) Howard 2006a; (7) Howard 2006b; (8) Lanza 2001; (9)
Lin 2007; (10) Newman 2005; (11) Pakiz 2005; (12) Pfeiffer 2003; (13) Pieree 2004;
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(14) Pierce 2007; (15) Prentice 2006; (16) Schatzkin 2000; (17) Thomson 2002; (18) 
Thomson 2004; (19) Tilley 1999; (20) Wanke 2007; (21) Winters 2004.
Note: (4) did not stipulate age for inclusion and it ended with participants’ mean age 
o f 44.3; (11) did not stipulate age for inclusion other than ‘adult’ and it ended with 
participants’ mean age o f 64.5; (10) did not report loss to follow up; (17) used a 
questionnaire o f current and retrospective (pre-diagnosis) dietary and lifestyle habits; 
(19) did not stipulate age for inclusion other than ‘employment age’ and it ended 
with participants’ mean age o f 55.0.
3.1. Duration and time of dietary assessment
The studies were included if they had a minimum o f 12 months follow up. The 
longest studies were conducted over a 6 year period (WHEL, WHI). Dietary intake 
was assessed at prerandomization (baseline) and then at 6, 12, 18, 24, 36, 48 and 72 
months depending on the duration o f the study (full details in Appendix 1)..
3.2. Dietary targets
The recommended dietary changes stipulated a reduction o f daily consumption o f 
total fat and an increase in the daily consumption o f fruit, vegetables and fibre. In the 
intervention groups across all studies, the guidelines for the consumption o f total fat 
ranged between < 20% - 30% o f daily energy intake; for fruit and vegetables > 5-12 
servings per day, with some studies allowing fruit and vegetable juices to be counted 
as a serving while others excluded potatoes, juices and iceberg lettuce. The 
interventions were aiming to increase the daily intake o f fibre to 30g a day or 
18g/1000keal a day (full details in Appendix 1).
3.3. Participants
All studies recruited free living individuals, o f whom some were generally healthy 
while others had a previous incidence o f colorectal cancer, breast cancer or 
hypertension. There were 62,565 participants randomized which included 55,843 
women and 6,725 men (full details in Appendix 1).
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3.4. Lost to follow-up
The term lost to follow up used in Appendix 1 was used to specify the loss o f 
participants from the study due to death, withdrawal o f consent, failure to provide 
biomarker specimens (e.g. blood or urine samples), failure to complete dietary 
assessments at one o f the time points or as in one study (Tilley et al., 1999) - 
termination o f employment.
Studies were included regardless o f  the percentage o f attrition, as the evaluation o f 
interventions was not the objective o f this review. However, only two studies 
reported large losses to follow up o f 40.5% in the intervention group and 25% in the 
control group (Thomson et al., 2004), and 28% o f all participants in Tilley et al., 
(1999). All other studies reported attrition in the range 0.8 % - 19.67% (full details in 
Appendix 1).
3.5. Measures of dietary Intake
One, two or all oTthe following three measures o f dietary intake were used in the 
reviewed studies: frequency food questionnaires, food diaries and 24 hour recalls.
3.6. Primary outcome
All interventions included the measurement of the daily intake o f fat, fibre, fruit and 
vegetables as variables, but had differing objectives relating to primary outcomes 
that may have been psychological, behavioural and/or biological (full details in 
Appendix 1).
Psychological outcomes: self-rated quality o f life measures.
Behavioural outcomes: dietary change and maintenance over at least 12 months, 
changes in dietary patterns pre and post breast cancer diagnosis, association o f 
dietary changes with the attendance at cooking classes and dietary adherence, 
adherence to DASH (Dietary Approaches to Stop Hypertension) dietary pattern,
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adherence to PPT (Polyp Prevention Trial) dietary intervention, levels o f intake o f 
mieronutrient- and phytoehemical-rieh vegetables, fruit and fibre in breast cancer 
survivors.
Biological outcomes', recurrence o f colorectal adenomas, reduction o f cholesterol, 
rectal mucosal cell proliferation, endothelial function and vascular inflammatory 
markers in patients with the metabolic syndrome, body weight and body 
composition, the effects o f dietary changes on nutrient intake, invasive colorectal 
cancer incidence, hypertension status, changes in body weight, fatal and non-fatal 
coronary heart disease, invasive breast cancer incidence, invasive breast cancer or 
death from any cause, changes in serum concentration o f insulin.
3.7. Type and intensity of interventions
The intensity o f intervention ranged from 28-31 telephone contacts (in the WHEL 
over 6 years) to over 50 hours o f individual and group counselling (in the PPT over 4 
years). Across all studies the intervention intensity was the highest in the first 4-6 
weeks (weekly counselling or individual or group session or telephone contact), 
tailing off gradually over the following months. In the PPT, additionally, in the 
years 2, 3 and 4 the intervention group was supported by three consecutive 
campaigns to boost adherence to one o f the dietary goals. In the WHEL, intervention 
participants were invited to attend monthly cooking classes (attendance recorded: 4- 
12 classes). In the PREMIER, and Esposito et a l, (2004) the intervention 
participants were also encouraged to meet specific goals for physical exercise. A 
brief comparison o f the types and intensity o f intervention are presented in Table 4 
(full details in Appendix 1).
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Table 6. The comparison of the number of contacts with participants in the 
intervention groups in three longest trials: PPT (over 4 years); WHEL (over 6 
years); WHI (over 6 years).
PPT WHEL WHI
Individual sessions with nutritionist 19
Group sessions 14 38
Phone contacts 36 31
Newsletters 48
Cookery classes 12
Total number of contacts 69 91 38
3.8. Control groups
Participants in the control groups were not asked to change their diet but they were 
all given information on current dietary recommendations, such as the 2-page 
National Dairy Council “Guide to Good Eating pamphlet” (in the PPT) and the US 
Department o f Health and Human Services’ Dietary Guidelines for Americans (in 
the WHI). In some studies, the control group was given additional material and 
support such as quarterly newsletters and invitations to participate in quarterly 
cooking classes (in the WHEL), two 30-min individual sessions advising participants 
to follow the National High Blood Pressure Education Program (in the PREMIER) 
or bimonthly sessions with study personnel during the 2 years o f the study and 
advice on increasing physical activity (Esposito et a l , 2004). (full details in 
Appendix 1).
3.9. Methodological quality of Included studies
The methodological quality o f studies was evaluated using a quality rating form 
adapted from Ammerman, Lindquist, Lohr and Hersey, 2002. The maximum score 
was 90 points. The obtained scores ranged between 50-80 points. All studies 
described the intervention setting, components, delivery, duration, intensity; the 
study population; the variable measurement and statistical analysis very clearly.
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Only four studies ineluded a theoretical component (Corle et a l, 2001; Newman et 
a l , 2005; Pakiz et a l, 2005; Tilley et a l, 1999). All studies except Thomson et al.
(2004) were given 5 points for the generalizability o f their results as their samples 
were representative o f the population that was studied but were not representative o f 
the general population. Thomson et al. (2004) was not awarded any points for 
generalizability as the sample was small and the loss to follow up was large. The top 
mark o f 80 points was awarded to Beresford et al. (2006), Elmer et al. (2006), 
Howard et al. (2006b) and Sehatzkin et al.(2000). The scoring details are included in 
Table 5.
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Table 7. Quality rating of the included studies.
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. TOTAL
Beresford
al.,2006
et 10 10 10 0 5 10 10 10 5 5 5 80
Corle et
2001
al., 10 10 10 5 5 10 10 10 0 0 5 75
Elmer et 
2006
al.. 10 10 10 0 5 10 10 10 5 5 5 80
Esposito et
2004
al.. 10 10 10 0 5 10 10 5 5 5 5 75
Flood et
2008
al.. 10 10 10 0 5 10 10 5 5 0 5 70
Howard et
2006a
al.. 10 10 10 0 5 10 10 10 0 5 5 75
Howard et
2006b
al.. 10 10 10 0 5 10 10 10 5 5 5 80
Lanza et 
2001
a l. 10 10 10 0 5 10 10 10 5 0 5 75
Lin et al., 
2007
10 10 10 0 5 10 10 10 0 0 5 70
Newman et 
2005
a l. 10 10 10 5 0 10 0 10 0 0 5 55
Pakiz et al., 
2005
10 10 10 5 5 5 10 5 0 0 5 65
Pfeiffer et
2003
a l. 10 10 10 0 5 10 10 5 5 0 5 70
Pierce et
2004
a l. 10 10 10 0 5 10 10 10 5 0 5 75
Pierce et
2007
a l. 10 10 10 0 5 10 10 10 0 0 5 70
Prentice et
2006
a l. 10 10 10 0 5 10 10 10 5 0 5 75
Schatzkin et al., 
2000
10 10 10 0 5 10 10 10 5 5 5 80
Thomson et
2002
a l. 10 10 10 0 0 10 10 10 0 0 5 65
Thomson et
2004
a l. 10 10 10 0 5 5 0 10 0 0 0 50
Tilley et
1999
a l. 10 10 10 5 5 10 5 10 0 0 5 70
Wanke et
2007
a l. 10 10 10 0 0 10 10 10 5 0 5 70
Winters et
2004
a l. 10 10 10 0 0 10 10 10 0 0 5 65
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Code for allocating the points - maximum 90 points
1. Description o f the intervention setting, eomponents, delivery, duration and 
intensity (0-unelear, 5-pretty clear, 10-very clear).
2. Deseription o f the study population (gender, ethnieity, income, recruitment 
strategy and inclusion/exelusion eriteria (0-unelear, 5-pretty clear, 10-very 
clear).
3. Description o f the variable measurement and statistieal analysis (0-unelear, 5- 
pretty elear, 10-very clear).
4. Inclusion o f theory (0-no, not reported, 5-yes).
5. Inclusion o f control group (0-no or not reported, 5-yes).
6. Sample size (0-less than 50 or not reported, 5-50-100, 10-more than 100).
7. Loss at final follow up in both intervention and control groups (0-more than 
30% or not reported, 5-20-30%, 10-less than 20%).
8. Deseription o f  the dietary assessment tool and validity o f the tool speeified or 
refereneed (0-neither the tool was deseribed nor validity addressed, 5-either tool 
not described or validity not addressed, 10-both tool and validity addressed).
9. Reporting o f ehanges in bioehemieal outeomes (0-no, 5-yes).
10. Blinding o f analysts to the assignments o f the intervention and control groups 
(0-no or unclear, 5-yes).
11. Generalizability o f results (0-low -  study sample, not representative o f  general 
population or intervention extremely unrealistie/expensive, 5-medium, 10-high)
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4. R esults
4.1.Changes in fat intake
All o f the interventions reported signifieant results at least at p < 0.05 level for the 
reduetion o f fat intake compared to the control group. There were no large 
differenees in fat intake in the control groups between baseline and the end o f trial 
with the exeeption o f the WINS where the control group reduced their daily fat 
intake by 5.4%. In Tilley et al. 1999, there was a signifieant result by the end o f  year 
1 but not year 2. The end result for the intervention groups differed considerably 
between trials, ranging from the fat intake o f 13.9% o f daily energy for year 1 in the 
WINS to 35.0% for year 2 in Tilley et al. (1999). In two trials with follow up periods 
in exeess o f 12 months (WHEL, WHI), the largest differences in fat intake were 
reported at the end o f year 1, decreasing with each subsequent year. In the WHEL, 
the level o f fat intake (28.5%) in the intervention group by year 6 was almost the 
same as at baseline (28.9%). In the PPT, the fat levels were dramatically reduced by 
10.7% at the end o f year 1 and this was sustained throughout the 4 years o f the trial. 
The efleet size in mean differenees between the intervention group and the eontrol 
group at the end o f  eaeh trial ranged from moderate to large (in WHEL: d= -0.53, 
95% Cl: -0.62- - 0.45; in WINS d= -1.52, 95% Cl: -1.88 - -1.15). The exception was 
Tilley et al., 1999 with a very small effeet size d= -0.04, 95% Cl: -0.11 -  0.03). The 
full results are shown in Table 6.
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4.2. Changes in fruit and vegetabie intake
All o f the interventions reported significant results at least at the p < 0.05 level for 
increased intake o f fruit and vegetables compared to the control group, with the 
exeeption o f the WESTS trial which did not report significant results. In Tilley et al., 
(1999), the results were reported signifieant at the end o f year 1 but not year 2. In the 
WHEL trial over 6 years, there was a dramatic increase in fruit and vegetable intake 
in the interventions group by the end o f first year and then a steady decline through 
years 2, 3, 4 and 6. By year 6 the consumption o f fruit had dropped down to the 
baseline level while the consumption of vegetables declined but remained higher 
than the baseline. The only trial that reported an increase in fruit and vegetables 
intake in the eontrol groups was PPT: from 2.05 (SEM = 0.3) frv svgs in g/lOOOkeal 
to 2.23 (SEM = 0.3). In three trials there was a decrease in intake reeorded in the 
control group (Pakiz et al., 2005; WHEL; WINS). In the remaining trials, the level o f 
intake remained constant (Esposito et a l, 2005; PREMIER; Tilley et a l , 1999; 
WHI). The reported results were presented in different measures (fruit and vegetable 
servings in grams per lOOOkcal consumed; fruit and vegetable servings per day, fruit 
servings per day; vegetable servings per day; fruit, vegetables and nuts in grams per 
day and therefore they were not easily eomparable. The effect size in mean 
differences between the intervention group and the control group at the end o f each 
trial ranged from moderate in WHI (d=0.51, 95% Cl: 0.49 - 0.53) to large in PPT 
(d=0.95, 95% Cl: 0.74 -1.16). The exeeptions were Tilley et a l, 1999 with a very 
small effect size for fruit (d = 0.06, 95% Cl: -0.01 -  0.13) and for vegetables (d= 
0.00, 95% Cl: -0.07 -  0.07) as well as WINS for fruit (d= 0.39, 95% Cl 0.05- 0.72) 
and vegetables (d=0.13, 95% Cl: -0.21- 0.46), and Esposito et a l , 2004 with a very 
large effect size (d=4.23, 95% Cl: 3.69 - 4.73). The full results are shown in Table 7.
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4.3. Changes in fibre intake
All o f the interventions reported results as signifieant at least at p<0.05 level for 
inereased fibre intake compared to the eontrol group with the exeeption o f the WINS 
study, whieh did not report signifieant results at 12 months. The PPT and PREMIER 
studies aehieved significant result at p<0.0001 level. The PPT and Tilley et al., 
(1999) results eouldn’t be eompared directly with the other trials’ results as the fibre 
measurement was reported in grams per 1000 kcal consumed daily. In the trials that 
used the measure o f g/day the baseline daily intake ranged between 14g/day and 
21.1g/day. By the end o f these trials the daily intake in the eontrol groups ranged 
between 14.4g/day.and 18.9g/day while in the intervention groups ranged between 
16.9g/day and 24.2g/day. The highest achieved result (29.9g/day) was reported in the 
intervention group o f WHEL at Year 1. The effect size in mean differences between 
the intervention group and the eontrol group at the end o f  each trial was small for 
most studies (Tilley et al, 1999, WINS, WHI, PREMIER, PPT). For the other studies 
it was very large (Pakiz et al., 2005: d=0.98, 95% Cl: 0.50 -  1.44; PPT: d= 1.48, 
95% Cl: 1.25 -  1.70; Esposito et al., 2004: d= 6.68, 95% Cl: 5.90-7.39). The full 
results are shown in Table 8.
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5. D iscussion
This review aimed to examine whether people are able to make dietary changes and 
maintain them in the long-term. Eight randomised control trials with 17 intervention 
arms met the inelusion criteria. These trials randomized 62,565 partieipants, whieh 
ineluded 55,843 women and 6,725 men. The follow ups ranged between 12 months 
and 6 years. All trials were condueted in the USA except for Esposito et al., (2004) 
which was conducted in Italy. Dietary changes were measured in terms o f  daily 
intake o f  total fat, fruit, vegetables and fibre. The reported results provided evidenee 
that in general the participants in the intervention groups were able to make 
sueeessfril dietary ehanges and maintain them for at least 12 months. The biggest 
ehanges in dietary intake reported across all studies were in the reduetion o f  daily fat 
intake.
5.1. Changes in fat intake
As all o f the interventions reported significant at least at p<0.05 level, one should 
conclude that eaeh intervention was suceessful in reaching the goal o f daily 
reduction o f fat intake over a long-term. However, this success has to be qualified, 
starting with big differences in the baseline intake o f fat, ranging between 27.6% in 
the WINS and 37.8% in the WHI. The participants in WINS were chosen to have a 
low fat intake at baseline and the intervention aimed to reduce the intake to less than 
20%. The reported results show that the intervention was suceessful at 12 months by 
reducing the partieipants’ daily fat intake to 13.9%. This constitutes a deerease by 
13.7% whieh is significant at p<0.05. Interestingly, a decrease o f just 1% o f energy 
from daily fat intake over 18 months in Esposito 2004 was also reported as 
significant at p<0.05. The results are always compared to the eontrol group but one 
needs to question whether this small shift is elinieally signifieant, i.e. would 1% 
deerease in the daily fat intake over 18 months have any positive effect on 
individual’s health? In the WHEL study the reported results showed a considerable 
reduetion o f fat intake after 12 months but this differenee decreased over the 6 years 
follow up to return almost to the baseline level. Again results were reported
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significant at p<0.001 because the fat intake in the control group was higher than at 
baseline. The PPT trial stood out as the most effective intervention, in delivering not 
only a dramatic decrease in daily fat intake in the first year (10.5%) but also in 
maintaining it over a 4 year period. This was due the high frequency o f contacts 
between partieipants and health professionals throughout the 4 year o f trial duration 
which presumably was costly (the evaluation o f cost was not disclosed in any o f the 
reviewed trials)
5.2. Changes in fruit and vegetabies intake
The results indicate that participants in the intervention groups were able to increase 
their intake o f fruit and vegetables and maintain this change in the long-term as 
eompared with the control group with the exeeption o f  the WINS trial which did not 
report signifieant results. In the remaining trials there were big differences in fruit 
and vegetables intake (combined score) reported at baseline ranging from 3.3 svgs/d 
in Tilley et al., (1999) to 7.6 svgs/d in Pakiz et al., (2005). The end results ranged 
from 3.6 svgs/d in Tilley et al., (1999) (year 2) to 9.2 o f svgs/d in the WHEL (year 
6). The results reported by Esposito 2004 (fr*uit, veg, nuts, g/d) and by the PPT (f&v 
svgs/lOOOeal) were significant but not easily comparable with the other studies 
because o f different methods o f measuring. Current US dietary recommendations 
relating to the consumption o f  fruit and vegetables, set the optimum intake at 2-4 
servings o f fruit and fruit juices a day and 3-5 servings o f vegetables and vegetable 
juices a day, depending on the daily calorie intake, where l,600keal is the lowest 
level (recommended 2 fruit svgs + 3 veg svgs daily) and 2,800keal is the highest 
(recommended 4 fruit svgs + 5 veg svgs daily). I f  studies reported daily calorie 
intake it was possible to relate it to the daily recommended levels. For example, in 
the PPT an average participant, who consumed daily l,864kcal with 4.10 fruit/veg 
svgs at baseline and managed to increase the intake to 6.82 svgs by year 6, surpassed 
the recommended level o f 5 svgs/day. In Tilley et al., (1999), an average participant, 
who consumed daily l,777keal and 3.3 fruit/veg svgs at baseline and increased the 
intake by year 2 to 3.6 svgs, did not meet recommended level o f  5 svgs/day.
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5.3. Changes in fibre intake
The reviewed studies provided evidence that it is possible to increase fibre intake 
and maintain it in the long-term, yet again this statement has to be qualified by the 
observation o f results from two trials with 6 year follow ups. In the WHEL the 
reported difference^in fibre intake from the baseline was 8.8% at 12 months but then 
it steadily decreased in the follow up, and by year 6 it was only 3.1%. In the WHI the 
same trend was visible: the biggest changes were reported in the first year, and then 
fibre intake was decreasing with eaeh year. The end results were still reported as 
signifieant eompared with fibre intake in the eontrol group, but that was because the 
control group decreased its fibre intake below the baseline levels.
5.4. The intensity of intervention as a factor in the maintenance of 
dietary change beyond 12 months
All interventions reported significant results at the first checkpoint (at 6, 12, 18 or 24 
months) as compared with the baseline measures, with the exception o f the WINS, 
which did not report significant results for fiuit, vegetable or fibre intake. There 
were no intermediate checks o f dietary change reported in Pakiz et al., (2005) and 
the WINS (only at 12 months) and Esposito et a l, (2004) (only at 24 months). The 
other trials - PPT, Premier, Tilley et a l , (1999), WHEL and WHI - reported the 
measures for more than one checkpoint, facilitating the observation o f the pattern o f 
the dietary change maintenance. Dietary changes were most substantial when 
measured at the first time point in every intervention. Thereafter, the changes were 
decreasing steadily with each year o f intervention. The comparison between 
intervention groups o f the studies that had a follow up longer than 12 months, in 
terms o f the number o f contacts (see Table 6.), shows that the WHEL provided the 
highest number o f contacts yet it was less successful in supporting the intervention 
participants in the maintenance o f dietary change than the PPT. This difference could 
have been due to the quality o f contacts. Although the WHEL offered 91 contacts in 
6 years in comparison to 69 in 4 years in the PPT, it did not include individual
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sessions with nutritionists or group session. In contrast, the PPT provided each 
participant with 19 individual sessions with one nutritionist for counselling and 
another one for dietary assessment as well as 14 group sessions and 36 telephone 
contacts spread out in regular intervals over 4 years. Therefore the successful 
maintenance o f dietary change in the PPT was built on the intervention that was 
highly intensive, o f high quality and presumably costly. The latter has been known to 
be a major limitation jn.implementing interventions.
5.5. Participants’ motivation as a factor in the maintenance of dietary 
change
The participants who took part in the above studies were guided by different 
motivations and therefore the outcome o f interventions can only be generalised to the 
specific population. In the PPT, men and women over 35 years old, who had one or 
more large bowel adenomatous polyps removed within 6 months before the 
randomization were recruited to participate in the study. We can speculate that these 
participants were highly motivated to adhere to the diet change in the hope that the 
polyps would not return. Similarly, the participants in the WHEL - women 18-70 
years old, diagnosed with a primary operable invasive breast carcinoma o f stage I, IT 
or III A within the'’past 4 years, with no other cancer in the past 10 years, were 
motivated to maintain their current health status in the hope that the diet change 
would prevent the recurrence o f cancer. The large cohort size (48,835) in the WHI 
and the fact that all participating women were generally healthy with no record o f 
serious conditions in the last 10 years meant that the WHFs results, although more 
modest that the PPT’s and WHEL’s results in terms o f successful diet change and 
maintenance, made a better case for the feasibility for dietary change and 
maintenance (if helped by low intensity intervention) in the female general 
population.
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5.6. Lack of dietary change in controi groups and in générai popuiation
The majority o f control groups were given some support in terms o f being provided 
with information about optimal diet. In the WHEL the participants were advised to 
follow a 5-A-Day diet, were sent quarterly newsletters and were invited to 
participate in cookery classes. In the PPT they were given the 2-page National Dairy 
Council “Guide to Good Eating” pamphlet, and in the WHI they received the US 
Department o f Health and Human Services’ Dietary Guidelines for Americans. 
Despite this kind o f support the participants in the control groups did not reduce their 
daily intake o f fat nor did they increase their intake o f fruit, vegetables or fibre. This 
situation reflected trends in general population (e.g. Kumanyika, Bowen, Rolls, et 
a l , 2000; NHANES III [1988-94]. However, the results obtained in the reviewed 
studies cannot be generalized to the general population as the inclusion criteria 
reflected specific research areas, e.g. postmenopausal women in general good health 
(WHI); women with a history o f breast cancer (WHEL); men and women with stage 
I hypertension (PREMIER); men and women with metabolic syndrome (Espositio et 
a l , 2004); men and women with history o f colorectal adenomas (PPT, Pakiz et a l , 
2005); mostly men employed in the car industry with an increased colorectal cancer 
risk (Tilley et a l, 1999). Further, an overall low number o f male participants in the 
selected studies poses a problem for generalisability. However, the age range o f 
participants across all reviewed studies (25-79 years) according to World Health 
Report (2006) is reflective o f an adult lifespan in Italy where life expectancy in 2004 
was 81 years for bdth sexes and USA where life expectancy in the same year was 80 
years for women. Participants in the control groups were matched with intervention 
groups on the demographic and health status and it should be safe to assume that at 
this basie level they had equally strong motivation to change their diet. Yet they did 
not make significant dietary ehanges. In this instance, the imprecision o f the 
measuring tool could not be responsible for not detecting changes in diet as the same 
measurement methods were used for recording dietary changes in the intervention 
groups.
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5.7. Methodological quality of dietary measures
The reviewed studies used one, two or all three types o f dietary measure: frequency 
food questionnaire, food diaries and 24 hour recalls. The most comprehensive 
measuring methodology was evident in the PPT which used all three measurements 
and reported results separately for men and women (Lanza et a l, 2001).
There are problems with using self-report measures o f dietary ehanges in RCT’s as 
these have been shown to be prone to recall and social desirability bias (Hamaek, 
Himes, Anliker et a l, 2004). For example, the estimates o f calorie, fat, protein, 
carbohydrate and ^  beta-carotene intake were shown to be lower in a self­
administered FFQ in comparison with a 4-day food diary, while the estimates o f 
caleium and Vitamin C intake were higher. These estimates were then compared 
with a nutritionist-administered FFQ. Correlations ranged 0.36 -  0.65 (Caan, Lanza, 
Schatzkin et a l, 1999). Further, the ineonvenience o f having to keep a food diary on 
4 consecutive days may result in a reduction o f the number o f foods and snaeks 
eaten and a reduction o f dietary complexity by finding substitutes that are easier to 
record (Rebro, Patterson, Kristal and Cheney, 1998). Therefore the accuracy o f the 
effects o f the intervention may be severely compromised.
To date, the best method to offset the limitations o f these measures is the use of 
biomarkers. The trials reported by Esposito et a l, 2004, PPT, WHEL and WHI used 
biomarkers to validate self-reported changes in nutrient intake, by readings o f plasma 
total cholesterol (mg/dl), serum total carotenoids (pg/dl), serum - tocopherol (pg/dl) 
and other measures. However, the use o f biomarkers also has its problems - mainly 
as there are many factors that may influence the individual’s nutritional status, some 
pathological but some physiologically normal such age, genetic and environmental 
factors. Other confounding factors include a number o f possible interactions that 
may occur within the body. Additionally, there are many known biomarkers that are 
not detectable in sufficient quantities to be o f use in nutritional research. For 
example, there are at least 50 types o f carotenoids consumed in the human diet but 
only four or five compounds are found in serum in measurable amounts, and P- 
carotene is the only one measured (Miehaud, Giovannucci, Ascherio, et a l, 1998).
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Proper sample handling and storage are also very important as some biomarkers may 
be unstable when exposed to light, heat and oxygen, or when there is a delay in 
processing (Maruvada and Srivastava, 2004). For instance, the timing o f processing 
is o f the utmost importanee in detecting Vitamin C in urine samples (Wild, 
Andersson, O ’Brien et al., 2001). Therefore, the aceuracy o f nutritional intake has to 
be treated with caution as each o f the method used in the reviewed studies has its 
limitations.
5.8. Potential biases In the review process
All evidence considered in this review came from randomised control trials 
conducted in the USA with the exception o f Esposito et al., (2004) which was 
conducted in Italy. This bias was not intentional and reflected the inclusion and 
exclusion criteria as well as availability online o f articles in full text free o f  charge or 
accessed via Athens. A large majority o f participants were women (89%) which 
may reflect the researehers’ bias to design interventions that recruit women as 
partieipants, following the assumption that women are more interested in making 
dietary changes and more motivated to maintain them in the long-term. The specific 
inclusion and exclusion criteria were to assist in obtaining the evidence for long-term 
dietary change and to enable the comparison o f results across studies and yet it was 
still not possible to conduct meta-analysis because o f differences in measuring 
dietary intake, i.e. the measures o f fruit and vegetables intake varied between being 
reported as servings per day or servings per lOOOkcal and as a combined score, 
combined score with the addition o f nuts, or separate scores for finit and vegetables; 
the measure o f fibre was reported as grams per day or grams per lOOOkcal.
6. Conclusion
The partieipants in the intervention groups were able to make and sustain dietary 
ehanges in terms o f daily fat, fruit, vegetables and fibre intake. These differences in 
intake were at their largest by 12 months in eaeh trial and then they decreased
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steadily each year. The only exception was the Polyp Prevention Trial, during which 
the partieipants kept to their targets throughout the 4 year period. This suecess was 
founded on the high intensity o f intervention programme. The participants in control 
groups did not make dietary changes even in trials that supported them by 
informational materials, educational classes or cookery classes.
7. Im plications
This review makes following points:
1. Trials that provide frequent and varied support for the partieipants in 
intervention groups are likely to be successful in bringing about dietary 
change in terms o f decreased daily intake o f fat and increased daily intake o f 
fruit, vegetables and fibre. The issue o f trial intensity has implication for 
costs and feasibility for administration to the larger population groups.
2. Participants in intervention groups can make substantial healthful dietary 
changes in the first 6 -12 months when the intervention support is most 
intense but their intake o f  fat, fruit, vegetables and fibre has a tendency to 
return to baseline levels as time passes the post 12 month mark. Future 
studies should investigate whether a dramatie dietary change that lasts only 
for 12 months can generate a significant improvement in individual/s current 
and future health.
3. Participants in control groups do not seem to make dietary changes in terms 
o f daily fat reduction and daily increase o f fruit, vegetable and fibre intake 
even though they are aware o f the guidelines, they are given a degree o f 
support and their health status should provide them with equally strong 
motivation as to the participants in intervention groups. Future trials should 
pay attention to what happens to the partieipants in control groups and 
investigate what are the reasons for the lack of change in dietary habits.
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CHAPTER 3
Study 2: A qualitative study
How do people change their diet? An exploration into the mechanisms of 
dietary change.^
The previous chapter evaluated the evidence provided by large randomized 
controlled trials for long-term healthful dietary ehange and showed that the 
participants in intervention groups were able to make and sustain dietary changes in 
terms o f daily fat, fruit, vegetables and fibre intake over a period o f 12 months. This 
chapter aims to explore, through the qualitative method, the essence o f dietary 
ehange during lifespan as perceived by an individual.
1. Introduction
Diet is a central part o f a healthy lifestyle, yet research indicates that dietary change 
is difficult to initiate and maintain. However, if  the initial effort required to 
precipitate change is sustained, and the behaviour is repeated enough times, it will 
become easy to maintain. To gain insight into these processes, behaviour change in 
general alongside dietary change has been studied within the overarching theoretical 
framework o f self-regulation that includes acquisition o f habits, goal pursuit, stages 
o f change and willpower theories.
Wood, Quinn and Kashy (2002) define habit as the routine repetition o f  past 
behaviour that is cued by stable features o f the environment. A habit forms over a 
long period o f time but once learned its performance becomes effortless as it requires 
only minimal and sporadic thought to initiate it. There are a number o f advantages in 
acquiring habits: cognitive economy, performance efficiency, low emotional 
engagement, low stress and greater feelings o f control. Habitual behaviour doesn’t
2
Chapman, K. & Ogden, J. (2009). ‘How do people change their diet?
An exploration into mechanisms of dietary change.’ Journal o f Health Psychology, 14(8): pp. 1229-42.
I l l
deplete the individual’s self-regulatory resources necessary to perform effortful 
behaviour. However, deeply entrenched habits may become counterproductive, 
especially when a change o f behaviour is necessary, such as where a change in 
dietary habits is needed to address inereased weight, which in turn may lead to 
increased likelihood o f developing serious health risks (e.g. Peters, Wyatt, Donahoo 
and Hill, 2002).
When habits are deeply entrenched, behaviour change requires the mobilizing o f 
cognitive resources to overcome these habits. This effort has been described and 
explained by stage theories o f health behaviour and self-regulation models. Stage 
theories o f  health behaviour focus on behavioural enaction. In the transtheoretieal 
model (Prochaska and DiClemente, 1982, discussed pp.67-9) and the health action 
process approach (Schwartzer, 1992, discussed pp. 72-3) postulate that behaviour 
change proceeds through a series o f discreet stages. These models attend to the 
dynamie quality o f behaviour over time by ineorporating the element o f relapse, but 
they are mostly linear in nature and less than successful in mapping the emotional 
processes and the role o f  social and environmental contexts in influeneing behaviour 
(Cameron and Levqnthal, 2003, p7).
In contrast to stage theories, models o f  self-regulation conceptualize behaviour 
change in terms o f a dynamic framework, with individuals as active agents in pursuit 
o f goals who are influenced by emotional states and use feedback control to evaluate 
their efforts. Scheier and Carver (2003) developed a model o f  behavioural self­
regulation that includes both cognitive and emotional processes and is particularly 
useful for mapping health behaviours (discussed pp. 58-61).
The effort that is required in self-regulation and particularly in the maintenance o f  
behaviour change has been the subject o f theories o f willpower. Baumeister 
compared the limited processing resource required in self-regulating to a muscle o f 
certain strength and endurance qualities (discussed pp. 61-2).
According to these models, behaviour change requires effortful behaviour while the 
success o f long-term maintenance rests on the development o f habitual behaviour. 
This theoretical framework underpins much o f research into dietary behaviour. The
112
issue o f making and maintaining changes in diet is o f central importance to the study 
o f  health behaviour. An unhealthy diet has been indicated as a contributory causal 
factor in cancer (e.g.Steinmetz and Potter, 1991) and obesity (McKenzie and 
Johnston, 2001; Peters, Wyatt, Donahoo and Hill, 2002). Obesity, in turn, has been 
indieated as a risk faetor in cardiovascular disease (Yusuf, Hawken, Ounpuu, et al., 
2005) and Type 2 diabetes (e.g.. Chan, Rimm, Colditz et al., 1994). Current evidence 
indicates that there is very little long-term change in diet recorded for instance in the 
consumption o f saturated fat, salt, fibre, fruit and vegetables (Kumanyika, Bowen, 
Rolls, et al., 2000). However, there is also evidence showing that adults are capable 
o f changing long ingrained eating habits, and yet sueh evidence usually comes from 
a sample o f individuals that has an urgent need to do so, e.g. when their health is at 
risk due to diabetes (Wing, Goldstein, Acton et al., 2001) or coronary heart disease 
(Ornish, Seherwitz, Billings et al., 1998).
The psychological research undertaken so far had concentrated on the problematic 
nature of food consumption. As a result, an insightful and counter-intuitive restraint 
theory emerged (e.g. Herman and Mack, 1975). This theory explained a ‘what the 
heir phenomenon (when striet dieters give up attempts to control their diet after 
consuming an unplanned amount o f food) that is characteristic to individuals who 
struggle to maintain a non-problematic relationship with food. Yet there are 
individuals who do not seem to struggle to regulate their diet. How do they do it? Is 
dietary change always difficult to initiate and maintain in the absence o f a health 
threat? Is the conscious formation o f habits the only way to permanent diet change? 
Evidence provided by sociological studies that trace people’s diets across their 
lifespan (e.g. Davine, 2005) indicates that people change their diets as they get older, 
get married or move to another region or country. How does this happen? The 
psychologieal processes that are involved in these kinds o f changes are under­
explored. Food consumption is essential to survival and, therefore, it inevitably 
assumes an important and universal place in human life experiences.
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2. Aim s
The aim o f the present study was to investigate one aspect o f the food consumption 
process: the phenomenon o f dietary change. The qualitative methodology was 
chosen as the most effeetive means for the initial exploration o f this sphere o f 
individuals’ experience.
3. M eth od
3.1. Design and procedure
The qualitative method was used to design, conduct and analyse twenty semi­
structured interviews. Ethieal approval was granted by the University o f Surrey 
Ethies Committee (see Appendix 2). All the interviews were face-to-faee and took 
place during a 6 week period in April to May 2007, with the interviews lasting 
between 25 and 60 minutes. The interviews were conducted in one o f two private 
houses with a witness available on each occasion to co-sign a consent form and 
remain on the premises for the duration o f the interview. The participants were 
interviewed in two locations: South East England and South Wales. All interviews
were recorded and transcribed verbatim by the first author. The results were analysed
•>■■■ ,
using Interpretative Phenomenological Analysis.
3.2. Participants
Ten men and ten women participated in this study. The first author recruited 
partieipants through a village sports club in the South East o f England. The club 
manager was approached to advertise via email an invitation for the study. The 
invitation stated the purpose o f the study and the reasons for studying the topic o f 
dietary change. The first four respondents were asked whether they could 
recommend other potential participants, preferably o f non-middle class background. 
This snowballing method resulted in recruiting further participants who were not
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members o f  the sports club, o f whom some lived and/or worked within the village 
community and some lived in Cardiff (Wales). The rationale behind this method o f 
recruitment was to avoid populations studied most often -  undergraduate students, 
patients and middle class population, in order to come in contact with adult 
individuals whose varied life experiences might have been shaped by their diverse 
social backgrounds.. None o f the participants were paid for their time. All 
participants were given pseudonyms during the transeription o f the interviews. The 
participants’ demographic characteristics are displayed in Table 9.
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Table 8. Demographic information about participants.
Name Sex Age Occupation Ethnicity Self
perceived
weight
Marital
status
Cecil M 83 Retired doctor White
English
Normal Widower
Daniel M 32 Hair stylist White
English
Normal Single
Fred M 44 Gardner White
English
Underweight Divorced
Heli F 35 Behavioural
therapist
White
European
Normal Married
Huw M 22 Lifeguard White Welsh Normal Single
Janice F 45 Special needs 
assistant (ex 
nurse)
White
English
Normal Married
Jessica F 25, Beauty salon 
owner
White Welsh Normal Married
Liz F 50 Personal assistant White
Scottish
Normal Divorced
Louis M 24 Self-employed White
English
Normal Partnership
Maria F 23 Receptionist White
European
Normal Partnership
Mariam F 54 Florist Iranian Overweight Divorced
Nick M 38 IT system 
developer 
(ex fireman)
White
English
Normal Married
Nigel M 32 Taxi driver White
English
Overweight Single
Paul M 44 Cabin crew White
English
Overweight Gay
partnership
Ray M 41 Electrieian White
English
Overweight Married
Saras F 42 Housewife Southeast
Asian
Normal Married
Sherri F 43,, Maths teacher White
American
Normal Married
Tom M 22 Student White Welsh Normal Single
Tracy F 27 Hair stylist White Welsh Normal Single
Valerie F 63 Piano teacher White
English
Underweight Married
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3.3. Interview schedule
The aim o f the present study was to explore the range o f changes in dietary 
behaviour. In line with this aim the first author (a 44 years old white British/Polish 
female researcher, o f normal weight) asked three initial questions: ‘Please, deseribe 
your current diet: what do you have for breakfast, lunch and dinner?’, ‘Can you tell 
me what you had for breakfast, lunch and dinner as a child? -  You may choose any 
period in your childhood that you remember well’, ‘Can you tell me, how did this 
change happen?’ The partieipants’ answers always revealed some dietary changes 
which the researcher investigated by asking more specific questions, e.g. ‘I can see 
already one big change in your diet, for example when you were a child you used to 
eat cereal for breakfast while now you have a Smoothie and fruit. How did this 
happen?’ Other questions and prompts that followed were individually tailored to 
facilitate the unfolding o f an account o f the partieipants’ unique experience o f 
dietary change. .
3.4. Analysis
Interpretative Phenomenological Analysis -  IPA (Smith, Jarman and Osborne, 1999) 
was seleeted as an appropriate means for exploring the individual’s experiences on 
the topic o f diet change in preference to grounded theory or discourse analysis, as it 
offered the researchers more scope for creativity in investigation and interpretation 
o f the studied phenomena. IPA is concerned with the exploration o f  personal 
perception o f events; the way individuals make sense o f their experiences and with 
the meaning that these experiences hold for them. This process cannot be accessed 
directly or analysed objectively as it is assumed that the researchers cannot record 
and interpret the material generated by a participant without bringing into the process 
their own conceptions. The choice o f the topic in itself has to be acknowledged as 
reflecting the authors’ personal interests, existing knowledge and specific 
assumptions. The first author had been noting down her own thoughts and 
observations as they occurred during the study process, especially during the 
transcription o f the interviews. The emergent categories were noted on transcripts. 
This process was running parallel to the interviewing and transcribing. The first draft
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of the ‘story o f diet change’ was made after the 10* interview. It consisted o f a 
model o f categories grouped within more general themes. Each category had 
participants’ names* and specific coding noted next to them to faeilitate the finding o f 
relevant quotes within the interview transeripts. Initially, the first author proposed a 
model based on a ‘car driving’ metaphor, with participants either being in the 
‘driving seat’ (consciously initiating and maintaining dietary change) or in the 
‘passenger seat’ (experiencing dietary change without intention and/or awareness o f 
it happening). This metaphor proved inadequate in accommodating all the new 
evidenee from subsequent interviews and consequently a more theoretical approach 
was developed and used in the final analysis. The development o f the model o f 
themes relied on the continuous process o f monitoring whether the authors’ 
interpretation was grounded in evidenee, which was done by referring back to the 
interviews’ transcripts. The final version aimed to integrate all contributions into a 
cohesive yet richly detailed account o f the participants’ diverse experiences. The 
integrative nature o f the analysis meant that the researchers worked together on the 
development o f a model o f themes that could incorporate each and every category 
that emerged during the work on individual transcripts (see Appendix 3 for a 
transcript o f one o f the interviews and the development o f the themes).
4 . R esults and D iscussion
Analysis suggested that changes in diet, as experieneed by the participants, occur 
along an active and/or a passive path. These terms indieate an individual’s 
involvement in the process o f change. The diet changes that occur along an active 
path required the participant’s active engagement in their initiation and maintenance. 
Two active path mechanisms o f change emerged from the data: accumulation o f  
evidence and trigger to act. Diet changes also seemed to occur along a passive path - 
without the participants’ active involvement. Two passive path mechanisms 
emerged: seamless and imposed. These changes were accepted and seemed to occur 
without the partierpants being aware o f them - they did not pose a threat to their 
physical well-being or self-identity. These different paths are illustrated in Figure 2.
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Figure 3. The interpretation of the participants’ narratives of diet changes in a 
model of emergent themes.
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4.1. Active Path
4.1.1. Accumulation of evidence
Along the active path, the diet changes that seemed to occur were generated by the 
participants who became dissatisfied as they observed an accumulation o f evidence 
that was destabilising their well-being and their self-perception. This could have 
manifested itself as an increase in weight, some health problems or a decrease in 
fitness:
'And I  had a lot o f Kentucky Fried Chicken, burgers, fast food, I  was eating a lot o f  
fast food  and Ijust said ‘no, you ve got to cut it out' because I  did put the pounds on 
and I  did look in the mirror and ‘ooh, I  don't like myself ’ (Paul)
The accumulation o f  evidence could have also related to the methods o f animal 
husbandry:
'Poor animals they were treated as things really. ( .. .) !  just couldn 't bear watching 
it. ’ (Valerie)
Some participants observed worrying signs o f their increasing weight and decreasing 
fitness, which were linked with their self-image. They may have experienced an 
increase in health problems, or become distressed by the knowledge and images o f 
animal suffering. This ‘accumulation o f evidence’ mounted up to the point that they 
become ready for action. The stage theories would encapsulate this process within 
the contemplation and preparation stages (Prochaska and DiClemente, 1982) while 
Scheier and Carver’s (2003) model o f self-regulation would explain that an input 
function (the perception o f increased weight) was being matched with reference 
value (an ideal weight). Upon the comparison o f input and reference value, a 
discrepancy was discovered which made participants increasingly uncomfortable 
with their current state and, in order to improve their self-perception, they had to 
generate action.
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4.1.2. Trigger to action
This process o f the accumulation o f evidence seemed to sensitise the participants to 
the point o f becoming ready for action. Some participants described how an internal 
thought process was a trigger for action:
‘You get to the point when you think to yourself: ‘I've had enough o f this now, I  
can't keep doing this ' and if  I  had a couple o f days when I  was a bit unhealthy I  get 
annoyed with myself When I  get annoyed with myself I  think: ‘right. I've got to do 
something about i t f  (Nigel)
Participants also reported that an external event such as the result o f a medical 
examination or the impact o f a shocking visual stimulus made them change their 
behaviour:
7 watched a programme on television that showed me that if  I  had a packet o f  crisps 
every day, at the end o f a year it's the equivalent o f  drinking 5 litres o f oil and I've 
never seen it like that and I  banned crisps, they are not allowed in the house. ' (Ray)
One participant reported that an observation made by a friend lead to a change o f  
habit in taking sugar with coffee but this time it seemed that a reverse order o f events 
lead to action with a trigger in the form o f an observation made by another person 
preceding the accumulation o f evidence:
‘It didn 't bother me, but someone pointed it out and he pointed it out several times 
like we 'II be sitting with our coffee and a cigarette because we were stressed out and 
our friend started noticing it. ‘You went through another bag o f sugar and it's been 
only a couple o f days! '. And sometimes you need someone to tell you '. (Louis)
And so, the participants seemed to be spurred to action by a variety o f triggers. The
most frequently described was the internal trigger o f thinking ‘enough is enough’.
Other triggers seemed to be external and included shocking visual stimuli and the
results o f  medical examinations. Louis’ decision to take action was spurred by his
friend’s observations, which served as a wake-up call. Louis became aware that his
121
behaviour threatened his self-perception: 7  took note o f  it and I  thought 7  am not 
going to be eating that much o f sugar on a daily basis’. The accumulation o f 
evidence that followed confirmed the threat and only a change in behaviour could 
restore the balance. The stage theories and self-regulatory framework describe and 
explain in detail the processes that precede the moment o f action (contemplation, 
preparation stage, Prochaska and DiClemente, 1982; discrepancy enlarging or 
reducing loop, Scheier and Carver, 2003), as well as the processes involved in 
maintenance and relapse, but the notion o f  a trigger has not been addressed 
adequately in literature and it remains poorly understood.
4.1.3. Goals
The participants who were keen on restoring their self-image described how they set 
themselves goals such as to lose weight, improve their health and fitness or 
becoming vegetarian:
‘And then going out with your friends and starting going to town clubbing — you 
want a nice dress on a weekend, you don’t want size 16 black dress, you want size 10 
or 12. S o if  I  wanted to mix in and blend in I  needed to lose weight ’. (Jessica)
The concept o f goals had been central to self-regulation theories (e.g. Scheier and 
Carver, 2003). Participants seemed to set themselves ‘approach goals’ (to improve 
health and fitness) or ‘avoidance goals’ (not to eat meat). Additionally, they seemed 
to have a sense that some goals were more important than others: Self-image was a 
higher goal in this hierarchy than losing weight, but in order to look good one had to 
lose weight.
4.1.4. Drawing Board
Once the goals were set, the participants needed to plan their actions on a drawing 
board. First, they looked for inspiration in books, magazines or on the internet. Some
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participants reported that they learnt through conversations with their clients, while 
others sought expert advice:
‘And she is dietician and she said you should have at least one litre offlat, not fizzy, 
water a day to aid your liver repairing itself And her being dietician I  believe what 
she tells me is true. ’(Ray)
In the quest to achieve their goals, the participants looked for inspiration and/or help 
from a combination o f sources. According to stage theories (e.g. Prochaska and 
DiClemente, 1982) this activity is still a part o f the preparation stage before action is 
taken. Yet evidence from the present study places it after trigger and goal setting. It 
seems that accumulation o f evidence, trigger and goal setting as well as drawing 
board are all part o f the preparation stage before any action takes place. The trigger 
does not lead to immediate physical action (e.g. ‘reduction in portion sizes’) -  a 
certain amount o f mental preparation has to take place beforehand.
4.1.5. Choosing an option
Participants described how they gather information from different sources, about 
possible courses o f action and how they make choices. The ultimate purpose o f these 
efforts appeared to be aimed at regaining personal equilibrium, where physical well­
being is in unison with self-identity. The choice o f an option may have seemed 
realistic at the time but often would prove impossible to maintain, mainly because o f 
strong food preferences. However, in the hope that a chosen course o f action will be 
easy to maintain, the participants described how they kept trying different options, 
such as cutting out an item from their diet, adding an item, finding an alternative, 
cutting down on consumption or following a particular diet:
‘/  went on a diet o f my own design which consisted almost exclusively o f cabbage - 
boiled cabbage with a little meat now and again. ’ (Cecil)
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The participants seemed to choose a course o f action in the hope that it would suit 
them and they would be able to maintain it. This is in line with health action process 
approach (HAPA), (Schwartzer, 1992), that redefines the preparation stage in terms 
o f an individual’s motivation. According to HAP A, the preparation stage consists o f 
perceived self-efficacy, outcome expectancies and threat appraisal/risk perception.. 
The results o f  the present study demonstrate that there is no well defined cut off 
point between contemplation, preparation and action stages, but it is a fluid and 
ongoing process where a person may oscillate between preparation and action in 
order to find the easiest way to achieve a goal.
4.1.6. Maintenance of diet change - internal and external challenges facing the 
individual
Majority o f the participants described the difficulties in maintaining a chosen course 
o f action. The challenges they had to face seemed to be both internal and external. 
The internal challenges included the ability to solve problems, to exert will-power 
and to use available time efficiently. The participants appeared to be influenced by 
their sense o f self-efficacy and their strong food preferences:
7 read an article that a lot o f vegetarians lack Vitamin B12 and that’s when I  started 
eating Marmite, I  hated Marmite but I  trained myself to eat Marmite because it has a 
lot o f Vitamin B12 in it so that’s why I  have Marmite every day if  I  can ’. (Janice)
The external challenges described by participants were equally demanding and 
included managing the disturbance in a newly developed routine caused by festive 
occasions, holidays, change o f school or job:
‘I t ’s up in the air dt the moment cause I  do college a week on, work a week on so i t ’s 
very hard to control my diet but at the moment I ’m trying the maintain the weight 
I ’ve got and not increase it and not decrease it too much. ’ (Nigel)
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The challenges o f maintenance in health behaviour change were not given adequate 
attention in stage theories or in self-regulation models. However, a model developed 
by Baumeister (Baumeister and Vohs, 2004) proposes that self-regulation is a 
personal resource similar to ‘a muscle’. The muscle has limited strength and 
endurance qualities. I f  used excessively it gets exhausted which leads to ego- 
depletion. It can be trained to do more (Muraven, Baumeister and Tice, 1999) but it 
needs rest to restore its strength (Smith, 2002). This approach explains why some 
participants found it harder than others to maintain diet change -  their personal 
resource may have been weak to begin with and/or not given sufficient rest when 
required. In the present study, each participant described how they applied different 
strategies to maintain a diet change -  some more successful than others.
4.1.7. Applied Strategy
In order to overcome internal and external challenges in their pursuit o f maintaining 
a diet, most o f the^participants described how they developed and applied various 
strategies, such as calibrating control over their diet from rigid and even obsessive:
7  weigh myself every day which isn’t a good thing... I  can weight myself in the 
morning and at night sometimes ’ (Nigel) to flexible: 7  do have the odd takeaway 
even now, maybe some fish and chips or something like that once a month or maybe 
a kebab, not a lot - once a month just as a treat really. ’ (Fred)
Other strategies mentioned by these participants included regulating the purchase 
and consumption o f treats, regrouping after a lapse, establishing a regular pattern, 
fine-tuning their diet and proceeding in stages. The most troublesome was the 
management of treats and the strategy used most frequently by majority o f 
participants was to avoid buying treats and not having them in the house. The work 
o f Mischel (e.g. 1974, 1981, 1996) on the delay o f gratification focused on the issue 
o f exerting control" over one’s behaviour. His work was the basis o f an idea that 
human behaviour is governed by the hot and cool system (Metcalfe and Mischel, 
1999). Hot system refers to amygdala-based emotional processing (reflexive; ‘fight
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or flight’) while cool system refers to hippocampus-based cognitive processing 
(reflective). The cool system gets developed as we get older and is put to use 
controlling the hot system. The participants demonstrated how they use the cool 
system to exert control, e.g. not buying and not having the treats in the house, as a 
strategy to suppress the hot system that craves the treats. Other strategies in diet 
maintenance include regrouping after a lapse and keeping a routine. What transpires 
from the participants narratives is that maintenance, contrary to how Marlatt (1985, 
p.212) described it, is not a final destination following a diet change. Instead, 
maintenance should be seen as a process that includes the management o f lapses and 
relapses. Curry and McBride (1994) recommend that for the purpose o f future 
interventions, the notion o f  relapse prevention should be superseded by relapse 
management. Indeed, analysis o f participants’ descriptions o f some o f the strategies 
they used to maintain diet change is congruent with the view o f relapse management.
4.1.8. Evaluation
Most o f the participants described the process o f evaluation o f their efforts in 
achieving goals of^weight loss, o f  being fitter, or o f overall health enhancement. It 
emerged fi*om the accounts of some participants that the perception o f disappointing 
results meant going back to the drawing board. Some were keen to look for 
inspiration in choosing a different option that they hoped would work better for 
them:
‘Last year because 1 was getting married I  thought: ‘well I  was doing Slimming 
World fo r like three years and I ’ve been up and down, up and down so I  am going to 
try something different. ’ (Jessica)
Others expressed acceptance o f their inability to change and the inevitability o f 
disengaging from their initial goal:
7  know I  shouldn’t drink tea or coffee as much as I  do but I  just do not like cold 
drinks so I  stick to the'decaffeinated. I  don’t like herbal teas — I  have tried them
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many times but I  just can’t get on with them so I  am not even going to try to change 
that. ’ (Valerie)
Others still accepted that they can’t achieve satisfactory results at this point in their 
lives, but instead o f disengaging from the goal they have decided to postpone the 
realisation until they feel more motivated. The participants described how they are 
rewarded for their, efforts by short-term satisfying results, such as weight loss, 
increased energy and positive feedback, which they receive from the people they 
come in contact with. But the greatest reward appeared to have come when a desired 
diet change became a habit - done routinely and with minimal effort:
‘ (...) after a time it becomes a habit and your body stops needing the extra calories 
and your body stops kind o f  liking certain tastes — you lose the taste fo r  certain 
things, fo r  example cream cakes. ’ (Janice)
A few participants described that the deepest satisfaction would come from 
extinguishing a bad habit, improving their self-image and gaining a new and valued 
aspect o f self-identity:
7  enjoy the fact that I  know what I  am gonna have everyday i t ’s decided and that’s 
that. I  enjoy the procéss", the routine and I  got to the stage that enjoy preparing food  
and I  am quick at that, i t ’s not really an effort fo r me anymore. ’ (Maria)
But the ultimate prize that came with a successful and long-term diet change 
appeared to be the achieved sense o f  control and mastery over one’s diet and by 
implication over one’s life and well-being:
I ’ve arrived — I  don’t want to get any slimmer because I  am good weight now and 
I ’ve got so much energy fo r  my age — i t’s unbelievable. Friends can’t believe how 
much energy I ’ve got. My kids can’t believe how fast I  can run fo r  my age... It makes 
you think in your mind how good it was what I ’ve done to myself to achieve it. ’ 
(Fred)
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Most o f  the participants described how they evaluated their efforts in diet 
maintenance. These were assessed as disappointing or satisfying. The reaction to a 
disappointing result was closely linked with the ability to disengage from a goal, 
which has been discussed within the self-regulation model o f behaviour (Carver and 
Scheier, 2003). Wrosch, Scheier, Carver and Schultz (2003) argue that goal 
disengagement is an adaptive part o f self-regulation where successful individuals 
develop the ability to judge which goals are attainable and which goals need to be 
abandoned before the available resources (i.e. given limited lifespan, specific 
personal attributes^ limited socioeconomic opportunities) are spent in vain. Wrosch 
et al, (2003) distinguish two facets o f goal disengagement: withdrawal o f  effort and 
relinquishment o f commitment. The maladaptive goal disengagement would show 
the withdrawal o f effort with retention o f commitment to a goal or giving up a goal 
commitment with no new goal in sight. Both scenarios can result in futility and 
distress. The adaptive goal disengagement on the other hand includes scaling back, 
choosing an alternative path to a high order goal or forming a new goal. The 
participants in the present study, by describing their varied ways o f maintaining and 
evaluating their efforts o f diet change, demonstrated adaptive goal disengagement 
strategies.
The tension between holding on and letting go is difficult to manage (Pyszczynki 
and Greenberg, 1992), yet successful management can bring both short-term and 
long-term benefits.^ Participants described their successful efforts in goal attainment 
and evaluated them as highly satisfying -  the short-term rewards included loss o f 
weight, increase in energy and positive feedback. The long-term rewards included 
the acquisition o f a healthy habit, freedom from a bad habit, enhancement o f self- 
image and self-efficacy and the development o f a new and valued aspect o f self. 
Most importantly, the long-term reward that a successfril diet change may bring was 
the personal sense o f mastery and feeling o f control over one’s life. These findings 
are congruent with the self-regulation models that propose the hierarchical structure 
o f goals (e.g. Carver and Scheier, 2003; Sheldon and Kasser, 1995; Maes, Sweeey 
and Gebhardt, 1998). The lower ranking goals are essential in the achievement o f 
higher order goals: diet change may be imperative to weight loss, which is a lower 
ranking goal but together with fitness it leads to a higher goal -  good physical self-
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image, which in turn leads to the still higher goal o f being healthy and attractive. If  
this goal is successfully maintained, it leads to an ultimate achievement linked with 
the preservation and enhancement o f self-identity through acquired mastery and 
control. Therefore some participants described diet changes that seem to have 
occurred along an active path and involved processes such as accumulation o f  
evidence, trigger to action, goal pursuit, challenges o f maintenance, application o f 
strategies and evaluation. This is in line with much o f the behaviour change literature 
and illustrates how changes in diet, which are maintained in the longer term require 
conscious effort to initiate and maintain. However, whereas previous research has 
tended to focus on specific cognitive processes and located them within a particular 
model, the results^ from this study highlight the role o f many processes which 
transcend any one particular theoretical approach. Additionally, the theoretical 
frameworks discussed earlier omit the aspect of behaviour change that happens 
without conscious effort. This study reveals that such changes do take place and 
describes them in the following section.
4.2. Passive Path
In contrast to the active process described above, the majority o f participants 
described diet changes that had occurred without their active engagement. It is as if  
these changes happened to them in such a way that although they may have been 
aware that a diet change had taken place - they hadn’t initiated the change, but 
accepted it as it didn’t undermine their self-identity. These changes could be 
interpreted as seamless and imposed. The seamless changes would happen gradually 
over a long period o f time and were linked with aging, financial circumstances, 
nutritional Zeitgeist, or tuning in to the seasons with their variety and availability o f 
produce. The imposed changes would happen when a change o f diet was dictated by 
circumstances such as change o f a job or school, moving in with a partner/spouse, 
moving to another country, and living in the times o f war.
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4.2.1. Seamless changes
The seamless changes would happen gradually over a long period o f time. All twenty 
participants described how, as they got older, their food preferences changed: they 
developed liking for various foods, e.g. salads, broccoli, garlic or blue cheese. The 
most frequently mentioned change was losing the desire to consume sweet tasting 
foods:
'In childhood it was always the thing on the way home from school to buy a bottle o f  
pop and some sweets but I  grew out o f  it. (...) I ’d  have chocolate occasionally but I  
don’t buy it as much and I  don’t have such a sweet tooth as I  used to. (Tom)
The older participants remarked how their diet is different from that o f their parents. 
Diet changes that happen across generations mark the change in beliefs o f what 
constitutes a healthy diet -  what used to be the norm several decades ago is 
perceived as unhealthy now. These changes can be understood in terms o f nutritional 
Zeitgeist:
7  think the main thing is that when we were younger it was kind o f  traditional to 
cooking with a lot o f fat like lard and she [the participant’s mother] doesn’t even use 
this kind o f  stuff anymore, she would use olive oil or different kind o f  margarine. ’ 
(Janice)
Some participants described how the change in financial circumstances influenced 
their dietary habits as well as availability o f a bigger variety o f produce:
7  think it was availability — you see that you ’ve got lots more kind o f  salads — 
prewashed and packed. ’ (Liz)
The changes described above appeared to have happened in a seamless fashion -  
gradually, over a long period of time and even when individuals were aware o f  them 
they accepted them as part o f their evolving self-identity. These changes did not 
seem to have a destabilising effect on the participants self identity. Interestingly, 
seamless changes were described by all twenty participants.
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4.2.2. Imposed changes
Some participants described that their diet, to certain extent, was dictated by their 
changing life circumstances, for example when it was imposed by the food that was 
provided at their school or job:
‘When I  left home at 16 to become a chef, my diet did change because o f the 
environment I  found myself in. It didn't change because I  wanted to change, it 
changed because I  was now working in a hotel so I  would have to eat whatever we 
were offering to the customer so again it was dictated to me what I  ate in certain 
amount because that’s what was there. ’ (Ray)
Others described how a significant event in their lives, such as moving in with a 
spouse or partner, affected their diet in a profound way:
7 also remember clearly when I  was 22-23 I  lived with a girlfriend who was 
vegetarian, she didn 7 like vegetables and so she was the most terrible eater in the 
world, she didn’t like most things, she liked chips. (...) I  did go through two or three 
years living with her when I  ended up eating rubbish. ’ (Daniel)
A few participants declared that their diet inevitably changed when they moved to 
the UK:
‘When Ifirst came here, 14 years ago, I  still lookedfor rice and I  still remember how 
happy I  was when 1 saw the rice in the shop. But 1 lived here long enough to 
gradually change and become more flexible ’. (Saras)
The narratives in the present study suggest that participants did not actively generate
all diet changes. These changes occurred along a passive path: gradually, over a long
period o f time. They might have happened in a seamless fashion, without the
participants being aware o f them or they might have been imposed by evolving life
circumstances. The participants seemed to have been conscious o f  imposed changes
but not o f seamless changes, yet accepting o f both as a part o f their evolving self-
identity. The theme o f passive path changes supports existing evidence relating to
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habits; in particular to the notion that habits form over a long period o f time and once 
learned they require only a minimal and sporadic thought to initiate them (Wood, 
Quinn and Kashy, 2002). However, the results from the present study suggest that 
some habits don’t seem to be deeply entrenched but are easily and effortlessly 
superseded by the development o f different habits and, in addition, new habits can be 
learned without effort and conscious engagement. In this process, although the 
change occurs, no effort is required to maintain the change.
5. Elaboration
The qualitative analysis o f the participants’ accounts suggested that diet changes 
occur along both passive and active paths with four underlying mechanisms: 
accumulation o f  evidence, trigger to action, seamless change and imposed change. 
The changes along the active path seemed to occur when the very essence o f one’s 
well-being and self-image was endangered in the presence o f the accumulation o f 
worrying evidence. The participants, spurred into action by a trigger, described how 
they set themselves goals to regain physical and psychological equilibrium. The 
passive path changes: seamless and imposed, appeared to happen gradually over a 
longer period o f time. They did not require the participants to actively generate them. 
Often these changes did not seem conscious yet in any case they were accepted as 
they did not threaten physical well-being or the sense o f one’s self-identity.
The present study’s emergent themes within the active path support theories that
conceptualize behaviour change in terms o f self-regulation, as willpower and, to
some extent, as stages o f change (Transtheoretical Model-TM, Prochaska and
DiClemente, 1982). The notion o f accumulation o f evidence, setting goals and
drawing board are evocative o f the stages o f contemplation, preparation and action
in TM. The notion.,pf internal and external challenges and applied strategy support
the maintenance and relapse stages in TM but they are better understood using
Baumeister’s theory o f willpower (Baumeister, e.g. 2000) that uses the metaphor o f a
muscle to explain the processes involved in the maintenance o f behaviour. The
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muscle can be trained to become stronger and more resilient. With time and through 
practice the behaviour becomes easier to perform. The study’s themes also support 
the theory o f self-regulation (Carver and Scheier, e.g. 1998) in the area o f goal 
setting, feedback/evaluation o f  effort and goal disengagement. What the current 
literature does not^ address adequately is the notion o f trigger - the ultimate yet 
elusive mechanism o f change. This is not for the lack o f trying: the implementation -  
intention gap has been studied with great persistence (Gollwitzer, e.g. 1999) and 
prominently within the context and theory o f reasoned action (Fishbain and Ajzen, 
1975) and the theory o f planned behaviour (Ajzen, 1991). However, the essence o f 
the link between intention and action remains poorly understood.
The emergent themes also indicate that dietary changes can happen along the passive 
path -  effortlessly and unintentionally. Sociological literature offers the closest 
equivalent to imposed and seamless diet changes in the concepts o f life trajectories 
and transitions, where food choices are governed by changing personal 
circumstances (e.g. getting married, getting older), external environment and the 
development o f personal values and beliefs about the health status o f food (Devine, 
et a l  1998,1999). These studies do not distinguish between active and passive path 
changes and interpret changes through the prism o f constructivist perspective - 
situated within societal and cultural context. In contrast, the present study has 
situated dietary change at an individual’s level - perceived and experienced deep 
within a person. Additionally, the themes revealed that alongside the active path 
changes, when the participants had to exert a degree o f control, other changes 
happened (along a passive path) without intention and effort. These changes seemed 
fluid, coming and going without turbulence and without any detrimental effect on an 
individual’s equilibrium. The participants appeared to accept these changes as they 
did not pose a threat to their self-concept. The precise mechanisms o f such changes 
with reference to dietary behaviour have not been studied as research had focused on 
changes that have been initiated in a conscious way. This study revealed that in the 
life o f the twenty interviewed participants, diet changes happened frequently and at 
least some o f them were not problematic as long as they remained congruent with 
self-concept. Interestingly, the passive path changes cannot be fully explained in 
terms o f acquisition o f  habits. Although they do have some elements o f  habit, such
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as repetition and effortlessness in performing, for a habit to form a conscious effort 
is required to initiate it and repeat it enough times before the action becomes 
effortless and automatic. Or, as in classical conditioning (Rescorla, 1996), the key 
element o f behaviour change is a particular and stable cue in the environment. In 
contrast, the changes along the passive path did not seem to require effort in 
initiating and repeating and may or may not have stayed deeply entrenched. These 
changes had to be triggered somehow, possibly by an external cue but they were not 
necessarily perpetuated by the presence o f a stable cue in the environment. The 
participants’ accounts highlighted the prominence o f processes that are a function o f 
aging, e.g. ‘loosing sweet tooth’ or beginning to like blue cheese. These dietary 
changes also seemed to happen without participants’ having intentions to change.
6. M eth od olog ica l lim itations
There are a number of limitations that need to be considered. Although some studies 
using IP A include a very small and homogenous sample o f  between 1 and 7 
participants (e.g. Smith, 1999; Robson 2002; Senior, Smith, Michie et al, 2002), the 
current study used a larger sample with a diverse demographic background in order 
to explore the different, experiences associated with food consumption and dietary 
change. The use o f a larger sample in IP A methodology is however not unusual (i.e. 
22 participants in Swift and Wilson, 2001; 35 participants in Murray, 2004). While 
this approach could be criticized for compromising the depth o f the analysis, it added 
an integrative element as more suitable for studying the phenomenon o f dietary 
change. Despite efforts to include participants from diverse social backgrounds, the 
representativeness o f the study sample to the general population has to be observed 
with caution, as the village in the South East o f England as well as city o f Cardiff 
undoubtedly emanate their own specifity.
Another limitation o f the study’s findings is rooted in the very nature o f the IP A
method, which takes participants’ accounts at a face value. It is possible that these
accounts would have changed if participants were interviewed by a different
134
researcher or in different settings, and that the emergent themes would have been 
different.
7. Conclusion
To conclude, the present study explored the phenomenon o f dietary change in the 
lives o f twenty participants whose narratives suggested that dietary change occurred 
along both active and passive path with four underlying mechanisms: accumulation 
o f evidence, trigger to action, seamless change and imposed change. This study 
contributed to the theory o f  behaviour change by interpreting diet changes as 
occurring both intentionally and unintentionally and by distinguishing four 
mechanisms o f dietary change. In this way it integrated the dual nature o f behaviour 
change but also highlighted the area o f unintentional change (passive path) as under­
researched and little understood.
It is possible that this study, by demonstrating that individuals were able to change 
their diet in an effortless way, is going to open up a new route aimed at influencing 
people to improve their diets. To take the present study’s findings further, an 
investigation is needed to document the prevalence o f  dietary changes within the 
active and passive path among a larger population sample and through a quantitative 
method.
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CHAPTER 4
Study 3: A cross-sectional survey
The prevalence of mechanisms of dietary change
The previous chapter explored dietary change throughout the lifespan as perceived 
by the individual. The analysis o f participants’ narratives provided a model o f 
dietary change with four underlying mechanisms: accumulation o f  evidence, trigger 
to action, imposed change and seamless change. The present study aims to 
operationalize these findings and, by using a cross-sectional survey design, to 
ascertain the prevalence o f the four mechanisms o f dietary change in a large 
community sample.
1. Introduction
Research concerning eating behaviour has focused on the difficulties that individuals 
experience both in making initial changes to their diets and in the maintenance o f 
these changes (e.g.: Marlatt and Gordon, 1985; Gamer and Wooley, 1991).The 
existence o f  unhealthy dietary habits formed in childhood has been indicated as a 
primary stumbling block that prevents adults making and maintaining changes in 
their eating behaviour (Steptoe, Pollard and Wardle, 1995). There is evidence, 
however, to show that adults can change their strongly ingrained eating habits yet, 
such evidence usually comes from a sample o f individuals that has an urgent need to 
do so, e.g. when their, health is at risk due to obesity and diabetes (Wing, Goldstein, 
Acton et al., 2001) or coronary heart disease (Ornish, Scherwitz, Billings et al., 
1998). Substantial evidence indicates that interventions designed to change dietary 
habits over a long-term are successful in decreasing daily fat and increasing daily 
fruit, vegetable and fiber consumption (Lanza, 2001, Howard, et al., 2006, Pierce et 
al., 2007). The success o f these interventions is based on the use o f intensive 
intervention techniques including frequent contact with health professionals. 
Interestingly, all the participants in the control groups in these trials are given written
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guidelines on following a healthy diet with no seeming effect on their diet as 
measured by the consumption o f fat, fruit and vegetables at follow up points.
However, the evidence provided by the sociological studies demonstrates that people 
do change their diet across lifespan regardless o f their health condition (Devine, 
2005) Therefore, it seems that having strong motivation to improve one’s health and 
engaging cognitive effort in behaviour change is not the only mechanism for dietary 
change. Changing personal circumstances and changing food preferences play a part 
too. Thus, contrary to social cognition theories such as transtheoretical model 
(Prochaska and Di Clemente, 1982), theory o f  planned behaviour (Ajzen, 1991) and 
self-regulation framework (Carver and Scheier, 1998) behaviour change can happen 
without preparation, intention, goal setting and effort and can be easily maintained in 
the long-term. This type o f change can happen unconsciously or consciously but 
always unintentionally. •
2. Aims
The participants’ narratives in the qualitative study presented in Chapter 3 revealed 
that dietary changes occur along an active and a passive path with four underlying 
mechanisms: accumulation o f evidence, trigger to action, imposed change and 
seamless change. The aim o f the present study was to further the investigation o f the 
types o f dietary changes by establishing the following:
1. The prevalence o f dietary changes in the community sample during the past 
year; over the last 5 years and since childhood;
2. The prevalence o f four different mechanisms o f change: accumulation o f 
evidence, trigger to action, imposed change and seamless change;
3. The prevalence o f changes in diet in terms of food intake, drinks 
consumption and food preparation.
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3. M ethod
3.1. Design
The study used a cross sectional design.
3.2. Procedure
A large poster was positioned in the waiting room of the GP surgery with an 
invitation to join the study that was clearly visible to all patients (see Appendix 5). 
Participants waiting in their doctor’s surgery for an appointment were approached by 
the researcher, invited to take part in the study and if they agreed they were asked to 
read an information sheet (See Appendix 6), sign a consent form (See Appendix 7) 
and then fill in the questionnaire which included demographic details and description 
o f dietary changes (See Appendix 8). This procedure took 10 minutes. The data was 
collected in June-Âugust 2008. I f  participants expressed wish to be informed o f the 
results o f the study, they were asked to leave their address on the sheet provided (see 
Appendix 9).
3.3. Participants
The 404 participants recruited for this study constituted a representative community 
sample. The ethical approval was received from St Mary’s Ethical Committee in 
April 2008 (see Appendix 3) Letter o f access was received from Westminster 
Primary Care Trust in June 2008 (see Appendix 4). Male and female participants 
were recruited in the waiting room o f a general practice in central London, UK. 
Almost all o f them were patients at the practice, except for the translators, reception 
staff and persons who accompanied the patients (N= 17). Individuals who did not 
have sufficient conjmand o f English language, who were younger than 18 years and 
those who had mental impairment were excluded from the study.
461 potential participants were approached with 14.1% excluded from final analysis 
due to the following: participants younger than 18 (#=  2), patients too ill (A=8),
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questionnaires not returned by post {N= 3), incomplete questionnaires (N= 8), 
patients declined to take part due to lack o f sufficient English language skills 
(#=12), self declared drug users not interested in diet (#=5), patients with an eating 
disorder (#=2), lack o f time (#=2), not interested in taking part due to lack o f 
relevant categories in the questionnaire e.g fibre, fat {N-2) undisclosed reasons 
(#=13).
Nationals fi-om the following countries took part in the study: UK, Ireland, Italy, 
Portugal, Spain, France, Poland, Ukraine, Russia, Croatia, Finland, Morocco, 
Mozambique, Sudan, Gambia, Eritrea, Lebanon, Iraq, Iran, Azerbaijan, China, 
Philippines, Japan, USA, Canada, Chile, and Jamaica.
3.4. Measures
The questionnaire was developed to operationalize the results o f the qualitative study 
presented in Chapter 3. It was designed primarily to measure the prevalence o f  four 
mechanisms o f dietary change: Accumulation o f Evidence, Trigger to Action, 
Imposed Change apd Seamless Change. First, the participants were asked whether 
they made changes in the consumption o f selected food items (finit, vegetables, 
coffee, alcohol, home cooked meals, etc). I f  they did, they were asked whether they 
consumed less, more or a different kind o f a dietary item. Then, they were asked to 
tick a box which described why they changed the consumption. I f  a diet change 
happened through Accumulation o f Evidence the participants were asked to tick the 
box titled: ‘Gradually, I realised I needed to make a change’. These changes were 
mostly relating to becoming conscious o f changes in weight, fitness level or general 
health. I f  a change happened through Trigger to Action, they were asked to tick the 
box titled: ‘I wanted to make a change because something significant happened in 
my life (e.g. health scare, seeing how animals are reared)’. If  a diet change was 
Imposed they were asked to tick the box with: ‘I had no choice, I had to change (e.g. 
I got married, I changed jobs, I moved to a different country’. I f  a change was 
Seamless and they were not sure how it happened, they were asked to tick the box 
with ‘The change just happened’. The seamless changes also reflected changing taste 
preferences across lifespan, availability o f produce, better financial means, and 
changes in lifestyle. These four mechanisms for dietary change were meant to be
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well defined but inevitably there appeared some ‘grey areas’ during data collection. 
For example, some participants were not sure whether their diet change should be 
classified as Accumulation or Seamless (they felt that they slowly realised they 
needed to make a change but it also coincided with their changing food preferences 
i.e. liking finit, disliking fizzy drinks). In this case, the researcher helped to code it 
according to the extent o f conscious effort involved in dietary change, i.e. if  there 
appeared little o f conscious effort involved then the change was coded as ‘it just 
happened’. In the demographic profile section o f the questionnaire, pregnant women 
or mothers o f infants were asked not to report the changes in their weight in the past 
year.
Three time points were examined: changes in the past year, in the last 5 years and 
since childhood. The ‘last 5 years’ point was included to capture the changes in mid 
point in life other then immediate or more general changes across lifespan as it was 
assumed that many participant would have gone through a period when their diet 
changed due to changed circumstances i.e. leaving family home, becoming a parent, 
acute health problems, losing a partner or moving to a different country.
3.5. Data analysis
Statistical software SPSS 15 was used to analyse data. Descriptive statistics were 
used to describe the following: the participants’ profile characteristics; the 
prevalence o f dietary changes in the three time periods (the past year, the last 5 years 
and since childhood); the prevalence o f mechanisms o f dietary change in the three 
time periods. Other results were analysed using, one-way repeated measures Anova, 
one-way between groups Anova, and independent samples t-test.
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4. R esults
4.1. Profile characteristics
The data provided by 404 participants was included in the statistical analysis. The 
mean age o f  participants was 42.6 with a range from 18 to 87 years. A majority o f 
the participants were female (N = 264). Within the sample 65.8% o f participants 
described themselves as normal in weight and 30.4% as overweight. In the study 
sample there were 33.7% o f overweight and obese women and 24.3% o f overweight 
and obese men. The majority o f the sample was o f white ethnic origin, with the 
remaining 39.6% coming from Indian, Other Asian, Black or Other Ethnic Origin. 
The majority o f the sample reported having higher education (post A levels or post 
International Baccalaureate) while 25.3% ended their education at 16 years o f age or 
younger. The majority o f  participants reported living on an income lower than 
£20,000 per household per annum. A substantial minority (27.0%) reported living on 
their own. Only 45.3% of participants were bom in the UK (see Table 1).
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Table 9. Demographic characteristics of participants.
Variable N %
Sex Female 264 65.3
Male 140 34.7
Age <30 104 25.7
31-39 101 25.0
40-56 98 24.3
57+ 101 25.0
Mean (standard deviation) 42.63 16.7
Range 18-87 years
Self-reported weight Normal 266 65.8
Underweight 15 3.7
Overweight 123 30.4
Changes in weight in the past year None 191 47.3
Decrease 116 28.7
Increase 97 24.0
Ethnic origin White 244 60.4
Indian 23 5.7
Other Asian 41 10.1
Black 35 8.7
Other 61 15.1
Education ended Before 15 39 9.7
16 63 15.6
17-18 69 17.1
19+ 233 57.7
Income per household per year before tax
Below £20,000 181 44.8
£20,000 -50,000 147 36.4
Over £50,000 76 18.8
Living Alone 109 27.0
With significant others 295 73.0
Born in UK yes 183 45.3
no 221 54.7
4.2. The development of categories during the data collection 
procedure.
The four mechanism o f change were defined on the basis o f the qualitative study’s 
results presented in the Chapter 3. However, during the present study these concepts 
were expanded by participants’ reported experiences. And so. Accumulation o f 
Evidence did not only include dietary changes that were mostly relating to becoming
142
conscious o f changes in weight, fitness level or personal health but also included 
being aware o f and addressing current health issues (eating ‘5-a-day’, drinking more 
water, eating less fat) . The mechanism o f Trigger to Action was defined as a sudden 
change triggered by a shocking stimuli e.g. personal health scare, seeing how 
animals are reared, graphic television programme. The present study’s participant 
expanded this concept by reporting making changes through events such as 
becoming pregnant, becoming a parent, children leaving home, training for marathon 
and sports injury. The mechanism o f ‘Imposed Change’ was defined as dietary 
change influenced by getting married, changing jobs, changing schools and/or 
moving to a different country. The participants extended it by reporting other reasons 
such as being in prison, being homeless and living in a hostel. The concept of 
‘Seamless Change’^ was to reflect all changes that were not planned and they ‘just 
happened’. The participants expanded this definition by describing the Seamless 
Changes in terms o f changes in taste preferences across lifespan, an increase in 
availability o f produce, an improvement in their financial means, being in tune with 
one’s body - eating and drinking less with age, eating less fruit and vegetables as 
they seem to be tasteless due to farming methods.
4.3. Lack of dietary change
The majority o f participants reported making no changes in the consumption o f all 
items in the past year. However, there were only 4 participants who reported making 
no changes at all. The rest o f participants declared making some changes during their 
lifetime. The number o f ‘no change’ answers were counted and converted into 
percentages. The means were calculated for each category. The participants indicated 
‘no change’ answers ihostly in the past year (62.8%) and mostly in the food 
preparation method (66.3%). There were more changes recorded in the past 5 years 
for each category. The most prevalent changes were recorded since childhood, also 
across all three categories. Full results are shown in Table 11.
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Table 10. The prevalence of reported lack of dietary change in the three time 
periods for food intake, drinks consumption and food preparation method 
calculated as mean of percentage.
Time Period Category o f items (5 items in each category) No Change
(mean o f %)
Past year A = Food intake 58.0
B = Drinks consumption 64.1
C = Food preparation method 663
(A+B+C)-^3 62.8
Last 5 years A = Food intake 52.3
B = Drinks consumption 60.4
C = Food preparation method 60.8
(A +B+O -3 57.8
Since A = Food intake 46.5
childhood B = Drinks consumption 41.3
C = Food preparation method 55.1
(A+B+C)=3 47.3
4.4. Prevalence of dietary change
In the past year majority o f participants indicated making no changes to their diet. In 
the last 5 years most prevalent changes were reported in the increased intake o f finit, 
vegetables and water; and in the decreased consumption o f chips, meat, fizzy drinks 
and fi-ied food. Since childhood the majority o f participants reported the change in 
their diets in increasing the consumption o f water, coffee, tea, and alcohol and in 
decreasing the sugar intake. The large minority reported changes since childhood in 
the increased consumption o f finit, vegetables, takeaways, ready meals and eating 
out, and decreased consumption o f chips, fizzy drinks, meat, eating fi-ied food and 
eating home cooked food. Full results are shown in Table 12.
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Table 11. The prevalence of dietary change across three time points.
Time Period No Change 
#(% )
Eat More 
#(% )
Eat Less 
#(% )
Eat
Different
Kind
#(% )
Fruit Past Year 210 (520) 159 (39.4) 26 (6.4) 8 (2.0)
Last 5 Years 177 (43.8) 182 (45.0) 35 (8.7) 10 (25)
Since childhood 184 (45.5) 156 (38.6) 53 (13.1) 11 (22)
Vegetables Past Year 235 (58.2) 137 (33.9) 21 (22) 11 (27)
Last 5 Years 203 (50.2) 153 (329) 35 (8.7) 13 (22)
Since childhood 202 (50.0) 142 (354) 46 (11.4) 14 (3.5)
Meat Past Year 219 (54.2) 32 (29) 120 (29.7) 33 (82)
Last 5 Years 204 (50.5) 44 (10.9) 124 (30.7) 32 (29)
Since childhood 181 (44.8) 56 (129) 138 (34.2) 29 (72)
Chips Past Year 255 (63.1) 14 (25) 131 (324) 4 (10)
Last 5 Years 236 (5&4) 22 (5.4) 142 (321) 4 (1.0)
Since childhood 213 (52.7) 34 (8.4) 155 (38.4) 2 (&5)
Sugar Past Year 252 (624) 31 (27) 121 (30.0)
Last 5 Years 237 (58.7) 32 (7.9) 135 (33.4)
Since childhood 159 (394) 35 (8.7) 210 (52.0)
Fizzy drinks Past Year 268 (66.3) 20 (5.0) 109 (27.0) 7 (1.7)
Last 5 Years 253 (62.6) 29 (22) 119 (29.5) 3 (02)
Since childhood 222 (55.0) 34 (8.4) 143 (35.4) 5 (12)
Water Past Year 205 (50.7) 179 (44.3) 16 (AO) 4 (1.0)
Last^ Ye^rs 197 (48.8) 190 (47.0) 14 (25) 3 (02)
Since childhood 152 (37.6) 228 (56.4) 20 (20) 4 (10)
Coffee Past Year 265 (65.6) 38 (9 4) 90 (22.3) 11 (22)
Last 5 Years 253 (62.6) 64 (128) 79 (19.6) 8 (20)
Since childhood 146 (36.1) 235 (58.2) 17 (A2) 6 (1.5)
Tea Past Year 277 (68.6) 51 (126) 62 (15.3) 14 (25)
Last 5 Years 267 (66.1) 64 (128) 55 (13.6) 18 (A5)
Since childhood 155 (384) 216 (53.5) 20 (5.0) 13 (32)
Alcohol Past Year 280 (69.3) 37 (9.2) 86 (21.3) 1 (02)
Last 5 Years 251 (621) 71 (126) 77 (19.1) 5 (12)
Since childhood 160 (39.6) 226 (55.9) 17 (A2) 1 (02)
Eating Past Year 270 (66.8) 34 (8.4) 97 (24.0) 3 (02)
takeaways Last 5 Years 252 (62.4) 63 (126) 86 (2L3) 3 (02)
Since childhood 196 (48.5) 171 (42.3) 36 (8.9) 1 (02)
Eating ready Past Year 292 (72.3) 35 (8.7) 76 (18.8) 1 (02)
meals Last 5 years 255 (63.1) 62 (15.3) 85 (21.0) 2 (&5)
Since childhood 219 (543) 151 (37.4) 33 (22) 1 (02)
Eating out Past Year 257 (63.6) 55 (126) 88 (21.8) 4 (1.0)
Last 5 Years 230 (56.9) 90 (22.3) 79 (19.6) 5 (12)
Since childhood 188 (46.5) 180 (46.5) 31 (27) 5 (12)
Eating fried Past Year 278 (68.8) 20 (5.0) 101 (25.0) 5 (12)
food Last 5 Years 262 (64.9) 27 (6.7) 112 (27.7) 3 (02)
Since childhood 251 (621) 39 (9J) 111 (27.5) 3 (02)
Eating home Past Year 242 (59.9) 124 (30.7) 35 (8.7) 3 (02)
cooked food Last 5 Years 229 (56.7) 117 (29.0) 56 (13.9) 2 (OJ)
Since childhood 259 (64.1) 54 (13.4) 81 (20.0) 10 (25)
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4.5. Prevalence of mechanisms of dietary change in the past year
O f the participants who reported changes in their diet in the past year the majority 
reported changing their diet through the mechanism o f Accumulation especially in 
the consumption o f water, fruit, chips, vegetables and sugar. The mechanism o f 
Seamless Change was most prevalent for the changes in the intake o f tea, coffee and 
alcohol. Imposed Change was the most prevalent mechanism for the change in 
eating out. The changes in the consumption o f meat were reported to occur almost 
equally frequently through the Accumulation and the Seamless Change. The changes 
in eating home cooked food were also reported to occur with almost equal frequency 
through two mechanisms: Accumulation and Imposed Change. Full results are 
shown in Table 13.
Table 12. The prevalence of mechanisms of dietary change in the past year.
Accumu­
lation
# ( % )
Trigger
# ( % )
Imposed
N { % )
Seamless
A (% )
Total of 
each 
food item 
v (% )
F ru it 88 (45.4) 49 (25.3) 21 (10.8) 36 (18.5) 194 (100)
Vegetables ^ 76 (44.5) 50 (29.2) 16 (9.4) 29 (16.9) 171 (100)
M eat 60 (32.3) 41 (22.0) 27 (14.5) 58 (31.2) 186 (100)
Chips 83 (55.7) 27(18.1) 12 (8.1) 27(18.1) 149 (100)
Sugar 76 (49.7) 39 (25.5) 8 (5.2) 30 (19.6) 153 (100)
Fizzy drinks 72 (52.6) 30 (21.9) 7 (5.1) 28 (20.4) 137 (100)
W ater 118(59.0) 39(19.5) 8 (4.0) 35 (17.5) 200 (100)
Coffee 37 (26.6) 40 (28.8) 13 (9.4) 49 (35.2) 139 (100)
Tea 33 (26.0) 19 (14.9) 16 (12.6) 59 (46.5) 127 (100)
Alcohol 35 (28.5) 31 (25.2) 15 (12.2) 42 (34.1) 123 (100)
Eating
takeaways
46 (34.6) 27 (20.3) 34 (25.6) 26 (19.5) 133 (100)
Eating ready 
meals
38 (33.6) 23 (20.4) 24 (21.2) 28 (24.8) 113(100)
Eating out 21 (14.5) 26(17.9) 51 (35.2) 47 (32.4) 145 (TOO)
Eating fried food 63 (50.0) 27 (21.4) 17(13.5) 19(15.1) 126 (100)
Eating home 
cooked food
54 (33.3) 31(19.1) 49 (30.3) 28 (17.3) 162 (100)
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4.6. Prevalence of four mechanisms of dietary change in each of three
food groups in the past year
The number o f counts on the questionnaires (v) revealed that in the past year the 
most prevalent dietary change was reported in the category o f food intake (853v), 
followed by drinks consumption and food preparation method. The full results are 
shown in Table 14 and Figure 3.
Table 13. The prevalence of four mechanism of dietary change in each of three 
food groups in the past year.
Past year
Accumulation
v (% )
Trigger
v (% ))
Imposed
v (% )
Seamless
v(%4)
Total of 
food 
items 
v (% )
Food intake 383 (44T% 206 (24.1) 84 (9.9) 180 (21.1) 853 (100)
Drinks
consumption 295(40.7) 159 (21.9) 59 (8.1) 213 (29.3) 726(100)
Food
preparation
method 222(32 /^ 134(19.7) 175 (25.8) 148(21.8) 679(100)
Food intake
Drinks consumption
Food preparation method
40.7 21.9 8.1 29.3
32.7 19.7 25.8 21.8
I  I
□ Accumulation 
0  Trigger
□ Imposed
□ Seamless
0% 20% 40% 60% 80% 100%
Figure 4. The prevalence of four mechanisms of dietary change in each of three
food groups in the past year.
147
Accumulation was used most often in the past year as a mechanism to make changes 
in all three categories: food intake, drinks consumption and food preparation method 
(900v). Full results are shown in Table 15 and Figure 4.
Table 14. The prevalence of four mechanism of dietary change in each of three 
food groups in the past year.
Past year
Accumulation
v (% )
Trigger
v(% ))
Imposed
v (% )
Seamless
v (% )
Food intake 383 (42.5) 206 (41.3) 84 (26.4) 180 (33.3)
Drinks 295 (32.8) 159 (31.9) 59(18.6) 213 (39.4)
consumption
Food 222 (24.7) 134 (26.8) 175(55.0) 148 (27.3)
preparation
method
Total within
each mechanism
v (% )
900 (100) 499 (100) 318 (100) 541 (100)
100% 
90% f 
80% 
70%
60% 
50% -f" 
40% f -  
30% -j- 
20% * 
10%
0%
---------
Food preparation method 
Drinks consumption 
Food Intake
Accumulation Trigger Imposed Seamless
Figure 5. The prevalence of four mechanisms of dietary change in each of three
food groups in the past year.
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4.7. Prevalence of mechanisms of dietary change in the last 5 years
O f the partieipants who reported changes in their diet in the last 5 years the majority 
reported changing their diet through the mechanism o f Accumulation in the 
consumption o f water, fruit, vegetables, chips, sugar fizzy drinks and eating fried 
food. Seamless Change was reported as most prevalent in the eonsumption o f tea, 
eoffee, alcohol and eating out. Eating home cooked food and eating takeaways was 
prone to change though the mechanism o f Imposed Change. Full results are shown in 
Table 16.
Table 15. The prevalence of mechanisms of dietary change in the last 5 years.
Accumulation
 ^ # (% )
Trigger
# (% )
Imposed
# (% )
Seamless
N ( % )
Total of 
each food 
item 
v(% )
Fruit 113(49.8) 46 (20.3) 26(11.4) 42 (18.5) 227 (100)
Vegetables 97 (48.5) 41 (20.5) 25 (12.5) 37(18.5) 200 (TOO)
Meat 59 (29.7) 49 (24.6) 37 (18.6) 54 (27.1) 199 (100)
Chips 92 (54.8) 28 (16.7) 15 (8.9) 33 (19.6) 168 (TOO)
Sugar 74 (44.0) 42 (25.0) 9 (5.4) 43 (25.6) 168 (TOO)
Fizzy drinks 79 (51.3) 34(22.1) 8 (5.2) 33 (21.4) 154 (TOO)
Water 128 (61.0) 31 (14.8) 15 (7.1) 36(17.1) 210(100)
Coffee 38 (25.0) 26(17.1) 21 (13.8) 67 (44.1) 152 (TOO)
Tea 34 (24.5) 14(10.1) 19(13.6) 72 (51.8) 139 (100)
Alcohol 35 (22.4) 27 (17.3) 20 (12.8) 74 (47.5) 156 (100)
Eating
takeaways
35 (22.7) 28 (18.2) 48 (31.2) 43 (27.9) 154 (TOO)
Eating 
ready meals
44(29.1) 26 (17.2) 43 (28.5) 38 (25.2) 151 (100)
Eating out 23 (13.1) 24 (13.6) 62 (35.2) 67 (38.1) 176 (TOO)
Eating fried 
food
68 (47.6) 34 (23.8) 18(12.6) 23 (16.0) 143 (100)
Eating
home
cooked food
48 (27.4) 26 (14.8) 63 (36.0) 38(21.8) 175 (100)
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4.8. Prevalence of four mechanisms of dietary change in each of three
food groups in the iast 5 years
Similarly to the changes in the past year, the most frequent changes in the last 5 
years were also reported in the food intake (962v) followed by drinks consumption 
(81 Iv) and food preparation method (799v). Full results are shown in Table 17 and 
Figure 5.
Table 16. The prevalence of four mechanism of dietary change in each of three 
food groups in the last 5 years.
Last 5 Years
Accumu­
lation
v(% )
Trigger
v (% ))
Imposed
v(%4)
Seamless
v(% )
Total of 
food 
items 
v(% )
Food intake 435 (45.2) 206(21.5) 112(11.6) 209 (21.7) 962(100)
Drinks
consumption 314(38.7) 132(16.3) 83 (10.2) 282 (34.8) 811(100)
Food
preparation
method 218(27.3) 138(17.3) 234 (29.3) 209 (26.1) 799(100)
Food intake
Drinks consumption 38.7 16.3 10.2 34.8
□ Accumulation 
■ Trigger
□ Imposed 
O Seamless
Food preparation method 27.3 17.3 29.3 26.1
---------- 1------------------- i--------------------1------------------- 1------------------- '
0% 20% 40% 60% 80% 100%
Figure 6. The prevalence of four mechanisms of dietary change in each of three
food groups in the last 5 years.
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Accumulation was used most often in the last 5 years year as a meehanism to make
changes in all three categories: food intake, drinks consumption and food preparation
method (967v). These changes followed the pattern of ehanges in the past year.
However, in the past year Seamless Changes happened more often (700v) while
Imposed Changes and changes through Trigger were less frequent (429v and 426v
respeetively). Full results are shown in Table 18 and Figure 6.
Table 17. The prevalence of four mechanism of dietary change in each of three 
food groups in the last 5 years
Last 5 Years
Accumulation Trigger Imposed Seamless
v(% ) v(% )) v(% ) v(% )
Food intake 435 (45.0) 206 (43.3) 112(26.1) 209 (29.9)
Drinks
consumption 314(32.5) 132 (27.7) 83 (19J) 282 (40.2)
Food preparation 
method 218(22.5) 138 (29.0) 234 (54.5) 209 (29.9)
Total within each
mechanism
v(% ) 967(100) 476(100) 429(100) 700 (100)
100%
Accumulation Trigger
'  -
---------
-------- -
Food preparation method 
Drinks consumption 
Food Intake
Imposed Seamless
Figure 7. The prevalence of four mechanisms of dietary change in each of three
food groups in the last 5 years.
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4.9. Prevalence of mechanisms of dietary change since childhood
The most prevalent changes were recorded in the consumption o f tea, coffee, 
alcohol, eating out, eating takeaways, sugar and eating ready meals through the 
mechanism o f Seamless Change. High prevalence o f changes was also reported in 
the consumption o f  water and chips through the mechanism o f Accumulation. The 
full results are shown in Table 19.
Table 18. The prevalence of mechanisms of dietary change since childhood.
Accumulation
# (% )
Trigger
# (% )
Imposed
# (% )
Seamless
N(Vo)
Total of 
each food 
item 
v(% )
Fruit 93 (42.3) 25 (11.3) 38 (17.3) 64 (29.1) 220 (100)
Vegetables 84(41.8) 26 (12.9) 31 (15.4) 60 (29.9) 201 (100)
Meat 66 (29.6) 38 (17.0) 38 (17.0) 81 (36.4) 223 (100)
Chips 102 (52.8) 23(11.9) 21 (10.9) 47 (24.4) 193 (100)
Sugar 81 (33.1) 26 (10.6) 8 (3.3) 130 (53.0) 245 (100)
Fizzy drinks 86 (47.8) 16 (8.9) 10 (5.5) 68 (37.8) 180(100)
Water 164 (65.1) 18 (7.1) 6 (2.4) 64 (25.4) 252 (100)
Coffee 15 (5.8) 5 (1.9) 14 (5.4) 225 (86.9) 259 (100)
Tea 13 (5.2) 6 (2.4) 8 (3.20 222 (89.2) 249 (100)
Alcohol 10 (4.1) 8 (3.3) 11 (4.5) 215 (88.1) 244 (100)
Eating
takeaways
18 (8.6) 12 (5.7) 50 (23.8) 130 (61.9) 210(100)
Eating ready 
meals
22(11.9) 7 (3.8) 43 (23.2) 113(61.1) 185 (100)
Eating out 11 (5.0) 5 (2.3) 59 (26.9) 144 (65.8) 219(100)
Eating fried 
food
74 (48.4) 14 (9.2) 25 (16.3) 40 (26.1) 153 (100)
Eating home 
cooked food
23(15.6) 15(10.1) 64 (43.2) 46 (31.1) 148 (100)
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4.10. Prevalence of four mechanisms of dietary change in each of three
food groups since childhood
In contrast to changes in the past year and in the last 5 years, the most frequent 
changes since childhood were reported in the drinks consumption (1184v) followed 
by food intake (1082v) and food preparation method (915v). Full results are shown 
in Table 20 and Figure 7.
Table 19. The prevalence of four mechanism of dietary change in each of three 
food groups since childhood.
Since Childhood
Accumu­ Trigger Imposed Seamless Total of
lation v(% ) v(% ) v(% ) food items
v(% ) v(% )
Food 426 (39.4) 138(12.7) 136(12.6) 382 (35.3) 1082(100)
intake
Drinks
consump­ 288 (24.3) 53 (4.5) 49 (4.1) 794 (67.1) 1184 (100)
tion
Food pre­
paration
method 148 (16.2) 53 (5.8) 241 (26.3) 473 (51.7) 915(100)
Food intake
■ i
Drinks consumption
Food preparation method
ma
!
1
;
1
1 : 
! ! ;
□ Accumulation 
■ Trigger
□ Imposed 
H Seamless
0% 20% 40% 60% 80% 100%
Figure 8. The prevalence of four mechanisms of dietary change in each of three
food groups since childhood.
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Overall, it was Seamless Change that was the most prevalent mechanism used in 
dietary change since childhood (1649v) and specifically in the categories o f drinks 
consumption (794v) and food preparation method (473v). Accumulation remained as 
most frequent mechanism used in dietary change for food intake (426v). Full results 
are shown in Table 21 and Figure 8.
Table 20. The prevalence of four mechanism of dietary change in each of three 
food groups since childhood.
Since Childhood
Accumulation Trigger Imposed Seamless
v(% ) v(% )) v(% ) v(% )
Food intake 426 (49.4) 138 (56.6) 136 (31.9) 382 (23.1)
Drinks
consumption 288 (33.4) 53 (21.7) 49(11.5) 794 (48.2)
Food
preparation
method 148 (17.2) 53 (21.7) 241 (56.6) 473 (28.7)
Total within 
each mechanism 
v(% ) 862(100) 244(100) 426 (100) 1649(100)
□ Food intake 
Q Drinks consumption 
El Food preparation method
Accumulation Trigger Imposed Seamless
Figure 9. The prevalence of four mechanisms of dietary change in each of three
food groups since childhood.
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4.11. Prevalence of dietary changes in three categories of consumption 
and through four mechanisms calculated as a sum of three time 
periods: in the past year, the last 5 years and since childhood
The number of counts on the questionnaires (v) revealed that across lifespan the 
changes in the category o f food intake were the most prevalent (2897v) followed by 
the changes in drinks consumption (272 Iv) and food preparation method (2397v). 
Full results are shown in Table 22 and Figure 9.
Table 21. Prevalence of dietary changes in three categories of consumption and 
through four mechanisms calculated as a sum of three time periods: in the past 
year, the last 5 years and since childhood.
Past Year, Last 5 years and Since Childhood
Accumulation
(v)(% )
Trigger 
(V) (%)
Imposed
(V ) ( % )
Seamless
(V ) ( % )
Total of 
food items
(V ) ( % )
Food intake 1244 550 332 771 2897
(42.9) (19T)) (11.5) (26.6) (100)
Drink 897 344 191 1289 2721
consumption (33T0 (12d% (7.0) (47.4) (100)
Food 588 325 650 830 2393
preparation (24.5) (13X5) (27.2) (34.7) (100)
method
Food intake
Drinks consumption 12.6 7
□ Accumulation 
■ Trigger
□ Imposed 
Q Seamless
Food preparation method 24.5 13.6 27.2
0% 20% 40% 60% 80% 100%
Figure 10. Prevalence of dietary changes in three categories of consumption and 
through four mechanisms calculated as a sum of three time periods: in the past 
year, the last 5 years and since childhood.
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Across all categories the mechanism o f Seamless Change was the most prevalent 
(2890v) followed by Accumulation (2729). This difference was small. Full results 
are shown in Table 23 and Figure 10.
Table 22. Prevalence of dietary changes in three categories of consumption and 
through four mechanisms calculated as a sum of three time periods: in the past 
year, the last 5 years and since childhood.
Past Year, Last 5 years and Since Childhood
Accumulation
(v)(% )
Trigger (v) 
(%)
Imposed
(v)(% )
Seamless
(V ) ( % )
Food intake 1244 550 332 771
(45.6) (45.1) (28.3) (26.7)
Drink 897 344 191 1289
consumption (32.9) (28.2) (16.3) (44.6)
Food preparation 588 325 650 830
method (21.5) (26.7) (55 /0 (28.7)
Total within each 2729 1219 1173 2890
mechanism 
(V) (%)
(100) (100) (100) (100)
100% -
90%
!M%j
70% -
60% -
50% -
40%
!#% -—
20% -
10% —
0% —
□ Food intake
■ Drinks consumption
■ Food preparation method
Accumulation Trigger Imposed Seamless
Figure 11. Prevalence of dietary changes in three categories of consumption and 
through four mechanisms calculated as a sum of three time periods: in the past 
year, the last 5 years and since childhood.
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The level o f prevalence o f dietary changes within Active and Passive Path was very 
similar with 3948(v) reported changes for the Active Path changes and 4063(v) 
reported changes for the Passive Path changes. The fiill results are shown in Table 
24.
Table 23. Aggregate of all dietary changes within Active and Passive Paths.
Active Path Passive Path
(Accumulation + Trigger) Imposed + Seamless
3948v = 49.28% 4063v = 50.72%
4.12. Prevalence of dietary changes through four mechanisms across 
three time periods: in the past year, the last 5 years and since 
childhood, reported by men and women.
The highest prevalence o f dietary changes for both male and female participants was
recorded since childhood and through the mechanism o f Seamless Change: Men -
1002(v); Women - 1888(v). The full results are shown in Table 25.
Table 24. Prevalence of dietary changes through four mechanisms across three 
time periods: in the past year, the last 5 years and since childhood, reported by 
men and women.
Sex
(% )
Time period Mechanisms
A(v) T(v) I(v) S(v)
Women Past Year 612 322 178 349
(65.3)
Last 5 Years 632 292 261 470
Since childhood 607 146 254 1069
Total 1851
(67.8%
of2729)
760
(62.2%
of 1219)
693
(59.0%
o f 1173)
1888
(65.3%
o f 2890)
Men Past Year 288 177 140 192
(34.7)
Last 5 Years 335 184 168 230
Since childhood 255 98 172 580
Total 878
(32.2%
of2729)
459
(37.8%
of 1219)
480 
(41.0% 
of 1173)
1002
(34.7%
of 1173)
V -  Number o f counts; A -  Accumulation; T - T rigger; I - Imposed; S -  Seamless
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4.13. Prevalence of dietary changes through four mechanisms across 
three time periods: in the past year, the last 5 years and since 
childhood by weight
The highest prevalence o f dietary changes was recorded for participants in each 
category o f self-reported weight since childhood and through the mechanism o f 
Seamless Change: normal weight -  1068(v), underweight -  67(v), overweight - 
514(v). The hill results are shown in Table 26.
Table 25. Prevalence of dietary changes through four mechanisms across three 
time periods: in the past year, the last 5 years and since childhood by weight.
Weight
(% )
Time period Mechanisms
A(v) T(v) I(v) S(v)
Normal weight 
(65.8)
Past Year 582 344 217 336
Last 5 Years 636 286 286 439
Since childhood 560 155 281 1068
Total 1778
(65.2%
of2729)
785
(64.4%
of 1219)
784
(66.9%
o f 1173)
1843
(63.8%
of2890)
Underweight Past Year 20 25 14 21
(3.7)
Last 5 Years 26 22 15 34
Since childhood 16 15 10 67
Total 62
(2.3%
of2729)
62
(5.0%
of 1219)
39 
(3.3% 
o f 1173)
122
(4.2%
of2890)
Overweight Past Year 298 130 87 184
(30.4)
Last 5 Years 305 168 128 227
Since childhood 286 74 135 514
Total 889
(32.5%
of2729)
372
(31.7%
of 1219)
350
(29.8%
of 1173)
925
(32.0%
of2890)
V -  Number o f counts; A -  Accumulation; T - T rigger; I - Imposed; S -  Seamless
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4.14. Prevalence of dietary changes through four mechanisms in the 
past year according to changes in weight in the past year
Accumulation was the most prevalent mechanism o f dietary change in the time 
period o f the past year for all participants but particularly for those who reported that 
their weight did not change in the past year (337v). The full results are shown in 
Table 27.
T a b l e  2 6 .  P r e v a l e n c e  o f  d i e t a r y  c h a n g e s  t h r o u g h  f o u r  m e c h a n i s m s  i n  t h e  p a s t  
y e a r  a c c o r d i n g  t o  c h a n g e s  i n  w e i g h t  i n  t h e  p a s t  y e a r .
C h a n g e s  i n  w e i g h t  
i n  t h e  p a s t  y e a r
T i m e  p e r i o d M e c h a n i s m s
A ( v ) T ( v ) I ( v )  S ( v )
N o n e P a s t  Y e a r 337 221 106 197
I n c r e a s e P a s t  Y e a r 270 128 136 217
D e c r e a s e P a s t  Y e a r 293 150 76 127
V -  Number o f counts A - Accumulation; T - T rigger; I - Imposed; S -  Seamless
4.15. Prevalence of dietary changes through four mechanisms across 
three time periods: in the past year, the last 5 years and since 
childhood by ethnic origin
The most prevalent mechanism used in dietary change for participants o f White and 
Black ethnic origin was Seamless Change. For participants from all other ethnic 
backgrounds it was the Accumulation that appeared to be the most prevalent 
mechanism. The full results are shown in Table 28.
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T a b l e  2 7 .  P r e v a l e n c e  o f  d i e t a r y  c h a n g e s  t h r o u g h  f o u r  m e c h a n i s m s  a c r o s s  t h r e e  
t i m e  p e r i o d s :  i n  t h e  p a s t  y e a r ,  t h e  l a s t  5  y e a r s  a n d  s i n c e  c h i l d h o o d  b y  e d u c a t i o n .
E t h n i c
o r i g i n
( % )
T i m e  p e r i o d M e c h a n i s m s
A ( v ) T ( v ) I ( v ) S ( v )
W h i t e P a s t  Y e a r 4 7 4 2 9 3 1 8 8 3 1 4
( 6 0 . 4 )
L a s t  5  Y e a r s 5 6 0 2 9 4 2 7 2 4 3 3
S i n c e  c h i l d h o o d 5 0 5 1 6 8 2 2 4 1 1 0 4
T o t a l 1 5 3 9
( 5 6 . 4 %
o f 2 7 2 9 )
7 5 5
( 6 1 . 9 %
o f  1 2 1 9 )
6 8 4
( 5 8 . 3 %
o f  1 1 7 3 )
1 8 5 1
( 6 4 . 0 %
o f 2 8 9 0 )
I n d i a n P a s t  Y e a r 6 4 3 0 1 9 2 6
( 5 . 7 )
L a s t  5  Y e a r s 7 0 3 1 2 0 3 5
S i n c e  c h i l d h o o d 5 2 8 2 2 7 6
T o t a l 1 8 6
( 6 . 8 %
o f 2 7 2 9 )
6 9  
( 5 . 7 %  
o f  1 2 1 9 )
6 1
( 5 . 2 %
o f  1 1 7 3 )
1 3 7
( 4 . 7 %
o f 2 8 9 0 )
O t h e r P a s t  Y e a r 9 7 5 0 4 0 5 3
A s i a n
( 1 0 . 1 )
L a s t  5  Y e a r s 7 1 4 7 4 5 5 1
S i n c e  c h i l d h o o d 7 6 2 6 4 5 1 0 3
T o t a l 2 4 4
( 8 . 9 %
o f 2 7 2 9 )
1 2 3
( 1 0 . 1 %
o f  1 2 1 9 )
1 3 0  
( 1 1 . 1 %  
o f  1 1 7 3 )
2 0 7
( 7 . 2 %
o f 2 8 9 0 )
B l a c k P a s t  Y e a r 8 8 4 9 3 0 5 9
( 8 . 7 )
L a s t  5  Y e a r s 7 9 3 8 2 7 7 2
S i n c e  c h i l d h o o d 6 7 1 8 4 7 1 4 6
T o t a l 2 3 4
( 8 . 6 %
o f 2 7 2 9 )
1 0 5
( 8 . 6 %
o f  1 2 1 9 )
1 0 4
( 8 . 9 %
o f  1 1 7 3 )
2 7 7
( 9 . 6 %
o f 2 8 9 0 )
O t h e r P a s t  Y e a r 1 7 7 7 7 4 1 8 9
( 1 5 . 1 )
L a s t  5  Y e a r s 1 8 7 6 6 6 5 1 0 9
S i n c e  c h i l d h o o d 1 6 2 2 4 8 8 2 2 0
T o t a l 5 2 6
( 1 ! L 3 %
o f 2 7 2 9 )
1 6 7  
( 1 3 . 7 %  
o f  1 2 1 9 )
1 9 4
( 1 6 . 5 %
o f  1 1 7 3 )
4 1 8
( 1 4 . 5 %
o f 2 8 9 0 )
v -  Number o f counts; A -  Accumulation; T - T rigger; I - Imposed; S -  Seamless
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4.16. Prevalence of dietary changes through four mechanisms across 
three time periods: in the past year, the last 5 years and since 
childhood by education
The highest prevalence o f dietary changes was recorded for participants in each 
category o f education level since childhood and through the mechanism o f Seamless 
Change. The full results are shown in Table 29.
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Table 28. Prevalence of dietary changes through four mechanisms across three 
time periods: in the past year, the last 5 years and since childhood by education.
Educa­
tion
ended
(%)
Time period Mechanisms
A(v) T(v) I(v) S(v)
Before Past Year 62 31 5 37
15 (9.7)
Last 5 Years 64 34 12 48
Since childhood 67 15 16 164
Total 193
(7.0%
of2729)
80
(6.6%
of 1219)
33
(2.8%
of 1173)
249
(8.6%
of2890)
16 Past Year 141 65 44 97
(15.6)
Last 5 Years 134 74 78 124
Since childhood 104 36 49 285
Total 379
(13.9%
of2729)
175
(14.3%
o f 1219)
171
(14.6%
of 1173)
506
(17.5%
of2890)
17-18 Past Year 199 68 50 96
(17.1)
Last 5 Years 208 79 68 104
Since childhood 200 43 60 280
Total 607
(22.3%
of2729)
190
(15.6%
o f 1219)
178
(15.2%
of 1173)
480
(16.6%
of2890)
19+ Past Year 498 335 219 311
(57.7)
Last 5 Years 561 289 271 424
Since childhood 491 150 301 920
Total 1550
(56.8%
of2729)
774
(63.5%
o f 1219)
791
(67.4%
of 1173)
1655
(57.3%
of2890)
v -  Number o f  counts; A -  Accumulation; T - T rigger; I - Imposed; S -  Seamless
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4.17. Prevalence of dietary changes through four mechanisms across 
three time periods: in the past year, the last 5 years and since 
childhood by income
The highest prevalence o f dietary changes was recorded for participants in each 
category o f self-reported income since childhood and through the mechanism o f 
Seamless Change: income below £20,000 -  714, £20,000-50,000 -  590(v), over 
£50,000 -346(v). The foil results are shown in Table 30.
Table 29. Prevalence of dietary changes through four mechanisms across three 
time periods: in the past year, the last 5 years and since childhood by income.
Income (%) Time period Mechanisms
A(v) T(v) I(v) S(v)
Below £20,000 
(44.8)
Past Year 400 213 92 233
Last 5 Years 390 236 171 300
Since childhood 370 113 171 714
Total 1160
(42.5%
of2729)
562 
(46.1% 
of 1219)
434
(37.0.%
of 1173)
1247
(43.1%
of2890)
£20,000-
50,000
(36.6)
Past Year 363 190 151 221
Last 5 Years 378 161 146 269
Since childhood 331 92 174 582
Total 1072
(39.3%
of2729)
443
(36.3%
o f 1219)
471 
(40.2% 
of 1173)
1072
(37.1%
of2890)
Over £50,000 
(18.6)
Past Year 137 96 75 87
Last 5 Years 199 79 112 131
Since childhood 161 39 81 353
Total 497
(18.2%
of2729)
214
(17.6%
of 1219)
268
(22.8%
o f 1173)
571
(19.8%
of2890)
V -  Number o f  counts; A -  Accumulation; T - T rigger; I - Imposed; S -  Seamless
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4.18. Prevalence of dietary changes through four mechanisms across 
three time periods: in the past year, the last 5 years and since 
childhood, reported by participants who were born in the UK and who 
were born outside the UK.
The highest prevalence o f dietary changes for both groups o f participants was 
recorded since childhood and through the mechanism o f Seamless Change: Born in 
UK - 796(v); Bom outside UK - 853(v). The changes that were made through 
Accumulation were spread more evenly across three time periods and also similarly 
for both groups. The participants bom in the UK reported less o f Trigger and 
Imposed Changes across lifespan than the participants bom outside o f the UK. The 
latter reported less changes through Accumulation and Seamless Change that the 
participants bom in the UK. The full results are shown in Table 31.
Table 30. Prevalence of dietary changes through four mechanisms across three 
time periods: in the past year, the last 5 years and since childhood, reported by 
participants who were born in the UK and who were born outside the UK.
Place of birth (%) Time period Mechanisms
A(v) T(v) I(v) S(v)
UK (45.3) Past Year 402 217 147 242
Last 5 Years 454 200 191 336
Since childhood 447 118 140 796
Total 1303
(47.8%
of2729)
535
(43.9%
of 1219)
478
(40.8%
of 1173)
1374
(47.5%
of2890)
Outside UK (54.7) Past Year 498 282 171 299
Last 5 Years 509 276 238 364
Since childhood 416 126 285 853
Total 1423
(52.2%
of2729)
684
(56.1%
of 1219)
694
(59.2%
of 1173)
1516
(52.5%
of2890)
V -  Number o f  counts; A -  Accumulation; T - T rigger; I - Imposed; S -  Seamless
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4.19. The differences in scores for groups of participants who reported 
making no dietary changes
One -  way between-groups ANOVA was conducted to establish whether there was 
an association between total score for No Change and groups o f participants. The 
‘No Change’ variable was calculated by adding the number o f counts (v) on each 
questionnaire that indicated no changes in the consumption o f a particular item 
within each o f the time periods for each participant. This variable had a range o f  0 
(changes recorded in the consumption o f every single item) -  45 (no changes in the 
consumption o f any o f the items). There were only 4 participants out o f 404 who 
declared that they did not make any changes to their diet (score o f 45).
The differences in scores for participants who reported changes in their weight in the 
past year and who reported No Change in their diets across lifespan (past year, last 5 
years and since childhood) were found statistically significant at the p<.05 level 
[F(3,400) = 13.071, p =.0001. The effect size was moderate with eta squared = .06. 
Post-hoc comparisons using the Tukey HSD test indicated that the mean score for 
group that reported no changes in weight in the past year (M = 27.68, SD = 8.78) 
was significantly different from the group that reported an increase in weight in the 
past year (M = 23.07, SD = 9.74) and from the group that reported a decrease in 
weight in the past year (M = 22.66, SD = 10.24). These results indicate that the 
participants who reported their weight being stable in the past year were less likely to 
make changes in their diet than the participants who reported weight gain or weight 
loss in the past year.
The differences in scores for participants who reported different education level and 
who reported No Change in their diets across lifespan were found statistically 
significant at the p<.05 level [F(3,400) = 4.236, p = 006. The effect size was small 
with eta squared = .03. Post-hoe comparisons using the Tukey HSD test indicated 
that the mean score for group that reported education level as ending before 15 (M = 
30.23, SD = 8.99) was significantly different from the groups that reported education 
ending at 17-18 (M = 24.01, SD = 8.95) and education 19+ (M = 24.60, SD = 9.84). 
These results indicate that the participants with lower levels o f education were less
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likely to make changes in their diet aeross lifespan than the participants with higher 
levels o f edueation.
The differences in scores for participants who belonged to different age brackets and 
who reported No Change in their diets across lifespan were found statistically 
significant at the p<.05 level [F(3,400) = 8.061, p =.0001]. The effect size was small 
to moderate with eta squared = .05. Post-hoc comparisons using the Tukey HSD test 
indicated that the mean score for participants who were older that 56 years (M = 
28.98, SD = 8.31) was significantly different from the participants who were 30 
years old and younger (M = 22.97, SD = 10.03), who were 31 -39  old (M = 24.87, 
SD = 9.46) and who were 40-56 years old (M = 23.80, SD = 9.91). These results 
indicate that the partieipants who were older than 56 years were less likely to make 
dietary changes than the participant in the other age groups.
4.20. Differences in means of each of the four mechanism of dietary 
change in three time periods
One -  way repeated measures ANOVA was conducted to compare means o f each o f 
the mechanism o f dietary change in three time periods: in the past year (xl), last 5 
years (x5) and since childhood (xlO). The differences in means o f three out o f four 
mechanisms o f change were found significant (means and standard deviation are 
shown in Table 32). In the Change through Trigger there was a significant effect for 
time period [Wilks’ Lambda = .882, F (2,402) = 26.81, p < .0005] and the effect size 
was large (multivariate partial eta squared = .118). In the Imposed Change there was 
a significant effect for time period [Wilks’ Lambda = .981, F (2,402) = 3.917, p < 
.05] but the effect size was small (multivariate partial eta squared = .019). In the 
Seamless Change there was a significant effect for time period [Wilks’ Lambda = 
.531, F (2,402) = 177.62, p < .0005] and the effect size was large (multivariate 
partial eta squared = .469). The participants mean scores for Change through 
Trigger were significantly higher in the past year (Mean o f t l  = 1.25; SD = 2.43) 
than since childhood (Mean o f tlO = .62; SD = 1.55). This trend was reversed for the 
Passive Path mechanisms: the participants mean scores for Imposed Change were 
significantly lower in the past year (Mean o f il  = .81; SD = 1.70) than since
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childhood (Mean o f ilO = 1.09; SD = 2.15); and the participants mean scores for 
Seamless Change were also lower for the past year (Mean o f si = 1.37; SD = 1.85) 
than since childhood (Mean o f slO = 3.77; SD = 2.66).
Table 31. Descriptive statistics for three mechanisms of change in the past year, 
in the last 5 years and since childhood.
Mechanism of change Mean Std. Deviation N
Change through Trigger in the past year (tl) 1.25 2.434 404
Change through Trigger in the last 5 years (t5) 1.20 2.433 404
Change through Trigger since childhood (tlO) .62 1.546 404
Imposed Change in the past year (il) .81 1.700 404
Imposed Change in the last 5 years (i5) .95 1.914 404
Imposed Change since childhood (ilO) 1.09 2.149 404
Seamless Change in the past year (si) 1.37 1.849 404
Seamless Change in the last 5 years (s5) 1.64 2.301 404
Seamless Change since childhood (slO) 3.77 2.661 404
These results indieate that when the partieipants reported changing diet through the 
mechanism o f Trigger they were more likely to do it in the past year than since 
childhood. In contrast, the participants were more likely to experience Imposed and 
Seamless diet changes since childhood rather than in the past year.
4.21. Differences between groups of participants in using one of the 
four mechanisms of dietary change across each of the three time 
periods
The independent samples t-tests were conducted to compare the seores o f each 
mechanism o f change (Accumulation, Trigger, Imposed, Seamless) that were 
recorded for eaeh o f the three time periods (past year, last 5 years or since childhood) 
with each o f the demographic characteristics. The statistically significant differences 
were found occurring only in the time period o f the past year and through just one 
mechanism - Imposed Change for groups o f participants with different levels o f
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education and income. The means and standard deviation for these groups are shown 
in Table 33. -
Table 32. The means and standard deviation of participants’ groups that 
changed their diet through Imposed Change in the past year.
Mechanism of change Level of education 
or income
Mean Standard
deviation
Imposed Change Ended before 15 .13 .409
Imposed Change Ended at 16 .78 1.755
Imposed Change Ended at 17-18 .88 2.004
Imposed Change Continued past 19+ .92 1.704
Imposed Change Below £20,000 .52 1.385
Imposed Change £20,000-50,000 1.05 1.875
Imposed Change Above £50,000 1.07 1.934
The differences in the scores indicated that the dietary change for the participant who 
ended their education before 15 was less likely to be influenced by Imposed Change 
than for the participants who ended their education at 16 (eta squared = .21, large 
magnitude o f difference); at 17-18 (eta sq. = .079, moderate magnitude o f difference) 
and 19+ (eta sq. = .15, large magnitude o f difference). Further, the differences in 
scores indicated that the participants with income below £20,000 were less likely to 
be influenced by Imposed Change than participants with a higher income o f $20,000 
-  50,000 (eta sq. = .02, small magnitude o f  difference) and £50,000 (eta sq. = small 
magnitude o f difference).
4.22. The differences in scores for each of the four mechanisms of 
dietary change and groups of participants
One -  way between-groups ANOVA was conducted to establish whether there was 
an assoeiation between total score for each mechanism o f dietary change and each o f 
the demographic characteristics. Total score for Accumulation was calculated as a 
sum o f a l, a5 and alO; total score for Change through Trigger = tl+ t5+ tl0 ; total
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score for Imposed Change = il+ i5+il0; total score for Seamless Change = 
sl+s5+slO.
The differences in scores for participants who belonged to different age brackets and 
who reported dietary change through the mechanism o f Accumulation were found 
statistically significant at the p <.05 [F(3,400) = 3.417, p =.017]. The effect size was 
small with eta squared = .02. Post-hoc comparisons using the Tukey HSD test 
indicated that the mean score for partieipants 30 years old or younger (M = 7.89, SD 
= 7.37) was significantly different from the participants older than 56 years (M = 
5.03, SD = 5.98). The participants in the age brackets o f 31-39 and 40-56 did not 
differ significantly from the other two groups. These results indicate that the 
participants 30 years old and younger were more likely to change their diet through 
the mechanism o f Accumulation than the partieipants who were older than 56 years.
The differences in scores for participants who belonged to different age brackets and 
who reported dietary change through the mechanism o f Imposed Change were found 
statistically significant at the p <.05 [F(3,400) = 4.489, p =.004]. The effeet size was 
small with eta squared = .03. Post-hoc comparisons using the Tukey HSD test 
indicated that the mean score for participants 30 years old or younger (M = 3.88, SD 
= 5.26) was significantly different from the participants older than 56 years (M = 
1.55, SD = 2.80). The participants in the age brackets o f 31-39 and 40-56 did not 
differ significantly from the other two groups. These results indicate that the 
participants 30 years old and younger were more likely to change their diet through 
the mechanism o f Imposed Change than the participants who were older than 56 
years.
The differences in scores for participants who reported weight changes in the past 
year and dietary change through the mechanism o f Accumulation were found 
statistically significant at the p < 05  level [F(2,401) = 6.258, p =.002]. The effect 
size was small with eta squared = .03. Post-hoc comparisons using the Tukey HSD 
test indieated that the mean score for group that reported weight changes in the past 
year as none (M = 5.33, SD = 5.96) was significantly different from the group that 
indicated a decrease in their weight in the past year (M = 8.11, SD = 7.51). Group
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that reported an inerease in weight in the past year did not differ significantly from 
the other two groups. These results indicate that the participants who reported weight 
loss in the past year were more likely to make diet changes through the mechanism 
of Accumulation than the participants who reported their weight being stable in the 
past year.
The differences in scores for participants who reported weight changes in the past 
year and dietary change through the mechanism o f Imposed Change were found 
statistically significant at the p <.05 [F(2,401) = 5.507, p =.009]. The effect size was 
small with eta squared = .02. Post-hoc comparisons using the Tukey HSD test 
indicated that the mean score for group that reported weight changes in the past year 
as none (M = 2.26, SD = 3.79) was significantly different from the group that 
indicated an increase in their weight in the past year (M = 4.06, SD = 6.28). Group 
that reported a decrease in weight in the past year did not differ significantly from 
the other two groups. These results indicate that the participants who reported weight 
increase in the past year were more likely to make diet changes through the 
mechanism o f Imposed Change than the participants who reported their weight being 
stable in the past year.
The differences in scores for participants who had different education level and 
reported dietary change through the mechanism o f Accumulation were found 
statistically significant at the p <.05 [F(3,400) = 3.939, p =.004]. The effect size was 
small with eta squared = .02. Post-hoc comparisons using the Tukey HSD test 
indicated that the mean score for group that ended education before 15 (M = 4.56, 
SD = 4.69) was significantly different from the group that ended their education at 
17-18 (M = 8.49, SD = 7.59). Also there was a significant difference between group 
that ended their education at 16 (M = 5.38, SD = 6.07) and group that ended 
education at 17-18 (M = 8.49, SD = 7.59). Group that reported education as 19+ did 
not differ significantly from the other three groups. These results indicate that the 
participants who reported their education level ending before they were 15 years old 
and at 16 were less likely to change their diet through the mechanism o f 
Accumulation than participants who ended their education at 17-18.
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The differences in scores for participants who had different education level and 
reported dietary change through the mechanism o f Imposed Change were found 
statistically significant at the p <.05 level [F(3,400) = 3.542, p =.015]. The effect 
size was small with eta squared = .02. Post-hoc comparisons using the Tukey HSD 
test indicated that the mean score for group that ended education before 15 (M = .74, 
SD = 1.2) was significantly different fi*om the group that ended their education at 
19+ (M = 3.3, SD = 4.95. Groups that reported education level o f 16 and 17-18 did 
not differ significantly from the other two groups. These results mean that the 
participants who reported their education level ending before they were 15 years old 
were less likely to change their diet through the mechanism o f Imposed Change than 
participants who reported their education as 19+.
4.23. The differences in scores for Active and Passive Path of dietary 
change and groups of participants
One -  way between-groups ANOVA was conducted to establish whether there was 
an association between total score for Active and Passive Paths o f dietary change 
and each o f the demographic characteristics. Total score for Active Path was 
calculated as a sum o f all reported changes through meehanisms o f Accumulation 
and Trigger across three time periods while a total seore for Passive Path was 
calculated as a sum o f all reported changes through mechanisms o f  Imposed Changes 
and Seamless Changes.
The differences in scores for participants who belonged to different age brackets and 
who reported dietary change through the Active Path were found statistically 
significant at the p <.05 [F(3,400) = 2.934, p = 033]. The effect size was small with 
eta squared = .02. Post-hoc comparisons using the Tukey HSD test indicated that the 
mean score for participants 30 years old or younger (M = 10.85, SD = 9.17) was 
significantly different from the participants older than 56 years (M = 7.83, SD = 
7.19). The participants in the age braekets o f 31-39 and 40-56 did not differ 
significantly from the other two groups. These results indicate that the participants
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30 years old and younger were more likely to change their diet through the Aetive 
Path than the participants who were older than 56 years.
The differences in scores for partieipants who had different education level and 
reported dietary change through the Active Path were found statistically significant 
at the p<.05 level [F(3,400) = 3.013, p = 03]. The effect size was small with eta 
squared = .02. Post-hoc comparisons using the Tukey HSD test indicated that the 
mean score for group that ended education before 15 (M = 6.74, SD = 6.78) was 
significantly different from the group that ended their education at 17-18 (M = 11.39, 
SD = 9.23. Groups that reported education level o f 16 and 19+ did not differ 
significantly from the other two groups. These results indicate that the participants 
who reported their education level ending before they were 15 years old were less 
likely to change their diet through the Active Path mechanisms than participants who 
reported their education ending at 17-18.
The differences in scores for partieipants who reported changes in their weight in the 
past year and dietary change through the Active Path were found statistically 
significant at the p<.05 level [F(3,400) = 5.299, p =.005]. The effect size was small 
with eta squared = .02. Post-hoc comparisons using the Tukey HSD test indicated 
that the mean score for group that reported no changes in weight in the past year (M 
= 8.26, SD = 7.47) was significantly different from the group that reported a 
decrease in weight in the past year (M = 11.56, SD = 9.27. The group that reported 
an inerease in weight in the past year did not differ significantly from the other two 
groups. These results indicate that the participants who reported no changes in their 
weight in the past year were less likely to change their diet through the Active Path 
mechanisms than participants who reported a decrease in weight in the past year.
The differences in scores for participants who belonged to different age brackets and 
who reported dietary change through the Passive Path were found statistically 
significant at the p <05 [F(3,400) = 3.990, p =.008]. The effect size was small with 
eta squared = .03. Post-hoc comparisons using the Tukey HSD test indicated that the 
mean score for participants 30 years old or younger (M = 10.90, SD = 7.33) was 
significantly different from the participants older than 56 years (M = 7.84, SD =
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5.04). The participants in the age brackets o f 31-39 and 40-56 did not differ 
significantly from the other two groups. These results indicate that the participants 
30 years old and younger were more likely to change their diet through the Passive 
Path than the participants who were older than 56 years
The differences in scores for participants who had different education level and 
reported dietary change through the Passive Path were found statistically significant 
at the p<.05 level [F(3,400) = 2.385, p =.014. The effect size was small with eta 
squared = .02. Post-hoc comparisons using the Tukey HSD test indicated that the 
mean score for group that ended education before 15 (M = 6.87, SD = 5.13) was 
significantly different from the group that ended their education at 19+ (M = 10.00, 
SD = 7.01. Groups that reported education level o f 16 and 17-18 did not differ 
significantly from the other two groups. These results indicate that the participants 
who reported their education level ending before they were 15 years old were less 
likely to change their diet through the Passive Path mechanisms than participants 
who reported their education ending at 19+.
The differences in scores for participants who reported changes in their weight in the 
past year and dietary change through the Passive Path were found statistically 
significant at the p<.05 level [F(3,400) = 6.354, p =.002. The effect size was small 
with eta squared = .03. Post-hoc comparisons using the Tukey HSD test indicated 
that the mean score for group that reported no changes in weight in the past year (M 
= 8.64, SD = 6.23) was significantly different from the group that reported an 
increase in weight in the past year (M = 11.52, SD = 8.32. The group that reported a 
deerease in weight in the past year did not differ significantly from the other two 
groups. These results indicate that the participants who reported no changes in their 
weight in the past year were less likely to change their diet through the Passive Path 
mechanisms than participants who reported an increase in weight in the past year.
No statistically significant differences were found between different mechanisms o f 
dietary change and each o f the following characteristics: sex, weight, ethnicity, 
income or living alone/with significant others.
173
4.24. Summary of results
1. The sum o f counts across all questionnaires revealed 56% of no dietary 
changes. The partieipants who reported very little changes in their diet across 
lifespan (three time periods: past year, last 5 years and since childhood) were 
more likely to be older than 56 years, with a lower level o f education and/or 
reporting no changes in their weight in the past year. However, there were 
only 4 participants who reported making no changes at all while 99% o f 
participants reported making at least some changes in their diet across the 
lifespan.
2. The most prevalent changes across lifespan related to eating more 
fruit, vegetables and drinking water; eating less o f meat, chips, sugar and 
drinking less o f fizzy drinks.
3. The most prevalent dietary changes since childhood related to eating 
out more as well as eating more o f takeaways and ready meals.
4. Within the 44% o f answers that indicated dietary changes across 
lifespan, 50.7% of ehanges were made through the Passive Path and 49.3% 
were made through the Active Path.
5. Within the Passive Path, the mechanism o f change that was reported 
as more prevalent was the Seamless Change (36.1%) while within the Active 
Path the more prevalent mechanism was Accumulation (34.1%).
6. There were no significant differences between any o f the four o f the 
mechanisms o f change and participants’ sex, weight, ethnicity, place o f birth 
or ‘living with’ status.
7. The participants who were older than 56 years, who were in the 
lowest income group and/or had lowest level o f education, were least likely 
to change their diet as a result o f Imposed Changes.
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8. The participants who reported weight loss in the past year were more 
likely to make dietary changes through the meehanism o f Accumulation than 
those who reported their weight being stable in the past year.
9. The participants who reported weight increase in the past year were 
more likely to experience Imposed Changes to their diet than the participant 
who reported that their weight did not change in the past year.
5. D iscussion
This study set out to establish the prevalence o f  dietary change across the lifespan in 
a community sample. The results revealed that prevalence o f making no changes was 
higher than that o f making changes but only 4 out o f 404 participants reported not 
making a single dietary change across their lifespan. All other participants (99%) 
reported making at least 3 or 4 small dietary changes some time during their life.
5.1. The most prevalent dietary changes
The most prevalent dietary changes across the lifespan were related to eating more
fruit and vegetables; eating less meat, chips and fried food; drinking more water and
drinking fewer fizzy drinks. These changes may indicate participants’ awareness o f
current guidelines for healthy eating promoted by the UK and US governments
(Department o f Health; Healthy People 2010). The most prevalent changes since
childhood related to eating out more as well as eating more o f takeaways and ready
meals. The category o f ‘ready meals’ used in the study’s questionnaire was chosen to
represent a broader category o f ‘convenience food’. The latter has been defined as
food that allows consumer to save time on planning, shopping, preparation and
clearing up after a meal (see review: Buckley, Cowan and McCarthy, 2007). The
increased trend in eating out in the lives o f these participants reflected change in
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lifestyle generated by the transformation o f the cultural and economic context in the 
UK post Second World War. (e.g. Warde, Martens and Olsen, 1999; Cheng, Olsen, 
Southerton and Warde, 2007).
5.2. Active Path versus Passive Path changes
Both male and female participants regardless o f their self-reported weight declared 
making active dietary changes and experiencing passive dietary changes with an 
almost equal frequency. However, across all demographic features o f the study 
sample, the most prevalent mechanism o f dietary change reported in the time period 
o f the past year was Accumulation.
Within the answers that indicated dietary changes across lifespan, a very slight 
majority o f changes (50.7%) were made through the Passive Path. These results 
indicate that both Passive Path and Active Path changes happen almost in equal 
measures when all counts o f dietary ehanges across three time points are taken into 
consideration. It does not mean, however, that each participant reported passive and 
active changes in equal, measure. Indeed, for some participants these ehanges may 
have happened mostly along only one o f the paths. These differences may imply 
diversity in self-regulatory styles. The concept o f Active and Passive Path could be 
compared with the concept o f internal and external locus o f control (Wallston and 
Wallston, 1982) and to the concept o f the effortful, goal-orientated behaviour (for 
review see Scheier and Carver, 2003) and habitual behaviour (for review see Wood, 
Quinn and Kashy, 2002). In this context, the Active Path changes could be 
interpreted as denoting the individuals’ self-regulatory style that favours conscious 
effort towards goal attainment, while Passive Path would include habitual behaviour 
but also other processes -  unintentional and triggered by the internal and external 
cues. The internal cues would be the changes in personal taste and ability to digest 
food satisfactorily and individual’s mood. The external cues would come from the 
changing environment re. diversity o f available produce, the promotion o f  ready 
meals, ubiquity o f fast food outlets and restaurants.
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Indeed, this study provided some evidence for the presence o f different self- 
regulatory styles in making dietary changes. In the time period o f  the past year, the 
participants who reported weight loss were more likely to make dietary changes 
through the mechanism o f Accumulation than those who reported their weight 
remaining stable. In the same time period, the participants who reported weight 
increase were more likely to experience Imposed Changes to their diet than the 
participant who reported their weight remaining stable. These results implied that the 
weight changes in the past year seemed to be strongly correlated with a particular 
mechanism o f dietary change. Those who reported Accumulation (Active Path) as 
the most prevalent mechanism in their dietary change seemed to be crediting their 
weight loss to their own efforts while those who gained weight in the past year 
through the reported mechanism of the Imposed Change (Passive Path) seemed to 
hold responsible the circumstances in which they found themselves.
5.3. The prevalence of the four mechanisms of dietary change
The Seamless dietary changes seemed to be most prevalent (36.1%) followed by 
changes through the mechanism o f Accumulation (34.1%).There were no significant 
differences between any o f the four o f the mechanisms o f change and participants’ 
sex, weight, ethnicity, place o f birth or ‘living with’ status. The participants who 
were older than 56 years, who were in the lowest income group and/or had lowest 
level o f education, were least likely to change their diet as a result o f Imposed 
Changes. The last result was counter-intuitive as one could easily speculate that 
those participants who declared low income and low level o f  education would find 
that their circumstances imposed changes on their diet.
There were no significant differences between any o f the four o f the mechanisms o f  
change and partieipants’ sex, weight, ethnicity, place o f birth or ‘living with’ status.
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5.4. Strengths and Limitations
This study drew on a large, community based sample o f great diversity in terms o f 
the ethnic, educational and socioeconomic background. The results supported the 
findings o f the qualitative study presented in Chapter 3. The results also confirmed 
that the participants regardless o f their education or income level were aware o f the 
current dietary guidelines and that they were trying to incorporate them in their diets.
The study sample consisted o f a majority o f women compared with more equal ratio 
o f men and women in the UK general population (National Statistics, 2001). Within 
the sample 33.7% of women and 24.3% of men described themselves as overweight. 
These statistics compared with 55.5% o f overweight and obese women (Body Mass 
Index >25) and 65.4% o f overweight and obese men in 2003 in the UK (The Health 
Survey for England, 2006). The majority o f  the sample was o f white ethnie origin 
with the remaining 39.6% coming from Indian, Other Asian, Black or Other Ethnic 
Origin. This number o f non-white participants in the sample compared with 9.18% 
of non-white population in England and 29% in London. A substantial minority o f 
the study sample (27.0%) reported living on their own compared with 12.52% of 
general population in England. Only 45.3% of participants were bom in the UK as 
compared with 90.73% in the general population.
The researchers’ choice o f categories to include in the questionnaire (fruit, 
vegetables, meat, etc) emerged from the qualitative study presented in Chapter 3. 
The categories for the present study needed to be kept simple for two reasons: to be 
understood by a diverse population sample, and to make the questionnaire quick to 
fill in due to limited time available to the participants before their doctor’s 
appointment. This meant that some aspects o f  dietary changes could not be included. 
The participants commented that there was no opportunity for them to state that they 
do not and never had e.g. drunk alcohol, fizzy drinks, ate chips, etc.; that the changes 
in portion sizes were not included as well as changes in intake o f bread, pasta, nut, 
dairy, probiotic drinks, ice cream, fat, fibre and/or salt.
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The intended simplicity o f the questionnaire did not accommodate all nuances o f 
dietary changes. The participants’ queries concerned the aspects o f gradual and 
sudden ehange (within Active Path). For example, for some participants becoming a 
parent was perceived as a Trigger for making healthy dietary changes while for 
others it seemed to be a gradual process o f realising the scope and importance o f new 
responsibilities that would have to include dietary changes (Aceumulation). Other 
difficulties in coding occurred when participants reported that they changed 
consumption o f  an item in terms o f both quantity (T eat more/less’) and quality (T 
eat different kind’). The changes in financial circumstances that impacted on 
participants’ diet could also be coded as an Imposed Change or Seamless Change. In 
these cases, the researcher was striving to establish which o f the changes were more 
significant for a participant and then to code them accordingly.
Construct validity was achieved by asking the participants to indicate one o f four 
ways in which their dietary change could have occurred. These four reasons 
corresponded to the four meehanisms o f dietary change described in the model o f 
dietary change in Chapter 3. The difficulty in establishing the reliability o f  the 
questionnaire was rooted in the fluid nature o f dietary change. It would be reasonable 
for the participants to score the questionnaire differently three months after the 
baseline measure as their diet might have changed. In order to overcome this effect, 
the participants could have been asked to fill in the questionnaire a week later, but 
then the measure o f the test-retest reliability might have been affected by the 
participants’ recollection o f their answers from a previous week rather than
s  -
addressing the issue o f consistency o f the measure.
6. Conclusion
Dietary change appears to be a frequent oeeurrence in the lives o f both men and 
women regardless o f their socioeconomic or ethnic background. Dietary change 
reflects individuals’ adaptations to the changing environment and their different 
personal self-regulatory styles. The disappointment o f a recent weight gain is often 
seen as caused by the undesirable changes in the external environment or personal
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circumstances while the suecess o f the recent weight loss is attributed to the personal 
conscious efforts.
The evidence presented so far suggests that healthy long-term dietary ehange is 
feasible for highly motivated individuals who agree to partieipate in randomised 
controlled trials. However, these results are not valid for the general population. 
Therefore the study presented in Chapter 3 aimed to explore the phenomenon o f 
dietary change in a small but demographically diverse sample. The results indicated 
that dietary change occurs across a lifespan in conscious and nonconscious ways, 
and sometimes in coriseious but unintentional ways. The four underlying 
mechanisms o f diçtary change fit either into a Passive Path or an Active Path. 
Individuals who partieipated in the survey presented in Chapter 4 reported an almost 
equal number o f Active and Passive Path changes across their lifespan. The majority 
o f reported changes were minor in character and the overall perception expressed by 
the participants was that their diet was stable across time. The participants who 
reported a weight loss in the past year attributed it to their own efforts (through the 
mechanism o f Accumulation o f Evidence), while those who gained weight in the 
past year blamed it on changes in the environment (through the mechanism o f 
Imposed Change).
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CHAPTERS
Study 4a and 4b: An intervention
Influencing dietary choice by imposing changes in a microenvironment: An 
intervention in a university canteen.
The previous chapter established the prevalence o f four mechanisms o f dietary 
change across lifespan in terms o f food intake, drinks consumption and food 
preparation and found that dietary change is a frequent occurrence in the lives o f 
both men and women, regardless o f their socioeconomic or ethnic background. 
Dietary change precipitated by the mechanism o f Imposed Change has been 
suggested as the major influence in participants’ recent weight gain. The present 
study aims to test the mechanism o f Imposed Change in an intervention in the 
university canteen with à view to influence healthful dietary change. Two separate 
studies were included in the intervention, which manipulated the location and 
availability o f selected food items.
1. Introduction
As described in Chapter 3, one possible mechanism for behavioural change is 
through imposed changes that happen unintentionally but willingly whereby an 
individual is aware o f them but does not resist them. These changes are influenced 
by getting married, changing jobs, changing schools and/or moving to a different 
country. The nature o f imposed dietary changes lends itself to environmental 
interventions promoting a healthy diet as it removes the need for an individual to 
engage in active self-regulation and lessens the burden o f resisting temptation.
Many interventions designed to change behaviour occur at the level o f the individual
and are described in Chapter 2. Other interventions target larger populations in
micro environments such as schools, worksites, restaurants, and grocery stores, and
macroenvironments which affect the entire population such as the fortification o f
food with folic acid (Choumenkovitch, Selhub, Wilson et al., 2002). An early
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experimental study in microenvironment measured the impact o f four promotional 
strategies on the sales o f fruit and vegetables in four chain stores in the USA 
(Curhan, 1974). The strategies included promotion o f  soft and hard fruit as well as 
salad and cooking vegetables through advertising, price reduction, amount o f display 
space and the changes in the location o f fruit and vegetables. The results at p>0.25 
were reported as significant which would not be sufficient by current standards. 
Nevertheless, this study had been cited in numerous articles and therefore it is worth 
noting some o f the results: the advertising increased the sales o f hard fruit and 
cooking vegetables; the pricing increased the sales o f soft fruit; the doubling of 
display space influenced the increase in sales o f all fruit and vegetables; the 
allocation o f ‘high traffic area’ to the display o f hard fruit and cooking vegetables 
increased their sales but not the sales o f soft fruit and salad vegetables.
Much o f the subsequent research, coinciding with the rise o f obesity, developed 
these ideas in the search ,of an effective intervention to improve a nation’s diet and
health. A recent review o f interventions in microenvironments (Seymour, Yaroch,
■■
Serdula et al, 2004) categorized intervention strategies used in worksites, 
universities, grocery stores and restaurants into information , incentives, availability 
and access. Information strategies included signs, posters, labels, shelf tags, menu 
symbols, flyers, booklets, TV, radio and newspaper advertisements. Incentive 
strategies included price reduction and promotions. Availability strategies included 
changing catering practices, recipes, and preparation methods while access strategies 
included changing location o f items and bringing items to customers. The authors 
concluded that nutrition interventions had the greatest impact when they were 
conducted in the ‘limited access’ sites, i.e. worksites and universities as oppose to 
grocery stores, as it was easier to maneuver customers towards making healthier 
choices.
The use o f information and incentives as intervention strategies require a customer to 
engage in conscious evaluation o f food items in terms o f their ‘health credentials’ 
The other types o f  strategies, namely availability and access, do not however, call for 
the same kind o f  processing: customers are not required to rely only on their 
evaluation to make choices. Some choices are made for them as options are reduced
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and/or location o f healthy items is changed to promote their visibility. When 
perceived from the perspective o f an individual, the environmental interventions that 
focus on reduced availability and/or changed access to food items, can be 
conceptualized as an experience o f imposed changes in his/her dietary behaviour.
The UK Department o f Health (2004) advocates an increase o f finit and vegetables 
intake to 5 portions a day (currently 2.8 portions/day) and fibre to 18g a day 
(currently 13.8g/day); a decrease in the consumption o f salt to 6g a day (currently 
9.5g/day) and added sugar to 11% o f food energy (currently 12.7% food energy); 
maintain current trend in reducing the total fat content o f 35% o f daily energy. 
Following these guidelines, a frequent focus o f environmental interventions have 
been the promotion o f fruit and vegetable consumption and reduction o f 
confectionary intake (defined as calorie-dense, high in refined sugar food or drink) 
mainly through providing customers with nutrition information and offering them 
price reductions (e.g. Stubenitsky, Aaron, Catt et al, 2000). However, there have 
been also interventions that used only availability and access in influencing 
customers’ choices (e.g. Jeffery, French, Raether et a l, 1994). The latter strategies 
have been shown to be more effective than information strategy in a study which 
tested the effect o f availability o f high nutritional quality snacks in vending 
machines versus information on sales o f these snacks (Hoerr and Louden, 1993). 
These interventions did not explore whether the strategy o f changed location on their 
own would influence customers’ purchasing habits. For example, would changes in 
the location o f fruit and confectionary make a difference in sales? The retail business 
has been aware o f the value o f  the space by the checkouts as a place where a 
customer is ‘forced’ to look at the merchandise with the aim to be tempted to buy the 
offered items (Levy and Weitz, 2004). The notion that customers are prone to 
impromptu purchases at the checkouts had been supported in literature (e.g. Rook 
and Fisher, 1995; Huddleston, Whipple and VanAuken, 2004). A substantial body o f  
research had been devoted to the phenomenon o f impulse buying defined as making 
unplanned and sudden purchases, which are initiated on the spot, and are 
accompanied by a powerful urge and feelings o f  pleasure and excitement (Rook, 
1987). Impulsive purchases are often triggered by the shopping environment (Beatty 
and Ferrel, 1998). The items sold at checkouts are positioned intentionally to trigger
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impulse buying. The items encountered most frequently at checkouts are magazines, 
chewing gums, confectionary, soft drinks and batteries (Front-End Focus, 2008). 
There are no published studies that would test the effect o f locating fruit at the 
checkouts and removing the confectionary from the checkout area. This could be due 
to commercial interests that dictate maximizing profit from sales regardless o f the 
long-term consequences for the health o f the population. However, it is imperative 
that the research in the microenvironments continues to explore all aspects o f 
consumer purchasing behaviour in order to address the rise in obesity and related 
chronic conditions by promoting a healthier diet.
2. Aim s
The present intervention aimed to promote a healthy dietary change in the customers 
o f a university canteen through the mechanism o f imposed change. Two separate 
studies were included in the intervention.
During Study 4a, which lasted three weeks, the location o f fiuit and confectionary 
was changed every, week between the sideboard and checkout area to influence 
customers’ choices. In Study 4b, availability was manipulated by reducing the choice 
o f white and brown baguettes to the sale o f brown baguettes only. The aim was to 
‘impose’ on customers a healthier choice and to introduce those customers who 
would habitually have white baguettes to the brown baguettes, in the hope that they 
will choose to have them again. The two studies’ results were based on the analysis 
o f sales figures for fruit, confectionary and white and brown baguettes.
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3. H yp oth eses
1. There will be a significant difference in the weekly sales o f fruit and 
confectionary depending on their location.
2. The sales o f  fruit and confectionary will increase in the weeks when these 
items are positioned by the canteen’s checkouts.
3. The sales o f brown baguettes will be comparably as high as the combined 
sales o f white and brown baguettes on the days preceding the intervention.
4. The sales o f  brown baguettes will increase following the intervention.
4. Study 4a
The impact of location on the sales of fruit and confectionary
4.1. Method
4.1.1. Design
An experimental ^ A  design - repeated measures was used with the intervention 
lasting 3 weeks (A: Week 1 / B: Week 2 / A: Week 3). During this time the location 
o f selected food items in the university canteen was manipulated in order to 
influence the consumers’ purchases. A qualitative component was included in the 
form o f interviews conducted with 12 customers each day o f the intervention.
The ethical approval was obtained through University o f Surrey Chair’s Action and 
the intervention took place in January -  February 2009 (see Appendix 10).
4.1.2. Procedure
Week 1, Monday to Friday: Confectionary comprising o f Kit Kats (chocolate 
biscuits) and assorted sweet biscuits were located by the checkouts; a basket with
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assorted fruit was located on the sideboard, away from the checkouts (see Figure 11 
and 12).
Week 2, Monday to Friday: Fruit basket was located by the checkouts; confectionary 
was located on the sideboard, away from the checkouts.
Week 3, Wednesday, Thursday, Friday, Monday and Tuesday (intervention was 
delayed due to university closure on Monday and Tuesday caused by heavy snow 
conditions): Confectionary were repositioned back by the checkouts and fruit was 
repositioned on the sideboard, away from the checkouts. Each week acted as its own 
control.
4.1.3. Outcome variable
Weekly sales o f the targeted items: fruit and confectionary.
4.1.4. Analysis
Data was collected in the form of food items purchased on the basis o f till data. 
The sales o f  fruit and confectionary were analysed using chi-square.
4.1.5. Participants
For the qualitative component 183 consumers in University canteen who bought Kit 
Kats, sweet biscuits, fruit or none o f the above between 12noon and 2pm o f  every 
day of the intervention were approached and asked to participate in the study. 
Three customers declined, 180 customers agreed to take part in the study (98.4%). 
The researcher approached potential participants as they proceeded through checkout 
if  they satisfied inclusion and exclusion criteria. All students, visitors as well as 
academic, administrative and maintenance staff were included. The canteen 
employees were excluded. The customers who bought confectionary items or fruit as 
a snack rather than as a part o f their lunch were not approached to give an interview
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as their needs and intentions would have been different to the customers who bought 
fiuit or confectionary in addition to another lunch item i.e. a sandwich or a hot meal 
option. The customers who bought both confectionary and fiuit were not approached 
to give an interview either as they didn’t have to make a choice between these two 
items.
4.1.6. Interview schedule
Twelve interviews were conducted on each day o f the intervention during the lunch 
time in one o f the University o f  Surrey canteens, between 12noon and 2pm Four 
consumers who bought confectionary, four customers who bought fruit and four 
customers who didn’t buy either fruit or confectionary were asked to participate in 
the study. The participants who bought fruit or confectionary were asked the 
following questions: ‘Why did you buy Kit Kat/biscuits/fruit today?’, ‘Do you 
usually buy this item?’ and ‘What do you usually eat for lunch?’ These questions 
were designed to establish whether the participants’ purchase was made on impulse 
or intentionally. Participants were also asked whether they planed what they were 
going to eat for lunch: ‘always’, ‘most o f the time’, ‘sometimes’, ‘rarely’ or ‘never’. 
This question aimed to establish to what extend a participants’ choice o f lunch items 
was flexible. The participants who did not purchase fruit or confectionary item were 
asked whether they were tempted to buy any o f these items (see Appendix 11).
4.1.7. Participants
There were 93 female and 84 male customers interviewed during the intervention. 
Most o f them were students (62.2%) but members o f staff were also well represented 
(34.4%). The large majority o f participants were o f white ethnic origin (73.3%) and a 
large minority was o f Asian ethnic origin (16.1%). Most o f participants declared 
their income per year as lower than £10,000 but 36.1% of participants declared their 
income as above £20,000. A large majority (64.4%) said that they were eating at the 
canteen several times a week. Full details are shown in Table 33.
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Table 33. Demographic characteristics of participants.
Variable N (%)
Sex Female 93 53.3
Male 84 46.7
Age <23 66 36.7
24-32 56 1.1
33+ 58 32.2
Mean (standard deviation) 31.2 12.4
Range 18-71
Ethnic origin White 132 73.3
Asian 29 16.1
Black 7 3.9
Other 12 6.7
Affiliation Student 112 62.2
Staff 62 34.4
Visitor 6 3.3
Income per year Below £10,000 92 51.1
£10,000 - £20,000 23 12.8
Over £20,000 65 36.1
Frequency of eating at the canteen
Less than 1 x month 19 10.6
Less than 1 x week 28 15.6
Several times per week 116 64.4
Nearly every day 17 9.4
4.1.8. Analysis
The interviews were analysed using content analysis. Participants’ answers were 
coded and analysed using descriptive analysis, t-tests and one-way Anova.
4. 2. Results
4.2.1. Weekly sales
The Study 4a set out to.test two predictions which asserted that changes in location 
o f fiuit and confectionary in the university canteen will have an effect on sale 
figures. Specifically, when an item in question (fruit or confectionary) is positioned 
by the checkouts, it will be sold in larger quantities as compared with a situation 
when this item is positioned on the sideboard.
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Figure 12. Photograph showing the location of fruit on the sideboard in Weeks
1 and 3 of Study 4a in the University canteen.
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Figure 13. Photograph showing location of confectionary by the checkouts in
Weeks 1 and 3 of Study 4a in the University canteen.
i
A chi-square was performed on the number o f fruit sales and confectionary (a total 
number o f sales for Kit Kats and sweet biscuits). The results are shown in Table 34 
and Figure 13.
Table 34. Number of sales of fruit and confectionary at the university canteen 
during the three weeks of intervention.
Week 1 Week 2 Week 3
Fruit 372 (S) 275 (C) 360 (S)
Confectionary 197 (C) 225 (S) 169 (C)
(S) - location of food item on the sideboard 
(C) - location o f the food item by the checkouts
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□  Fruit
□  Confectionary
W e e k l  W eek 2 W eek 3
Figure 14. The number of fruit and confectionary items sold weekly.
The weekly sales were compared: chi-sq (2) = 20.906, p = 0.0001 
Post-hoc comparisons gave the following results:
Week 1 vs 2 chi-sq (1) = 11.997, p = .0005 
Week 2 vs 3 chi-sq (1) = 18.535, p = .0001 
Week 1 vs 3 chi-sq (1) = 0.883, p = .347
These results show that there was a significant effect o f the intervention as the sales 
o f fruit and confectionary changed in the second week. These changes however, 
were not in the predicted direction. The sales of both fruit and confectionary were 
lower when these items were positioned by the checkouts. The sales o f both fruit and 
confectionary increased when they were positioned on the sideboard and away from 
the checkouts.
When the fruits were positioned by the checkouts in the second week, the sales 
decreased from 372 items to 275 items which constitutes a difference o f 26.1%. 
When the confectionary was moved away from being positioned by the checkouts, 
the sales in the second week increased from 197 items to 225 items which constitutes 
the difference o f 14.2%. Thus the observed effect was larger for the fruit sales.
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4.2.2. Content analysis of the interviews with the participating customers.
There were 180 participants interviewed during the 3 week intervention. Each day 4 
interviews were conducted with participants who bought fruit, 4 with those who 
bought a confectionary item and 4 with those who did not buy either fruit or 
confectionary (12 participants per day, 60 participants per week). Their responses to 
questions were content analyzed and coded. The Table 36 and Figure 14 shows the 
results of interviews with participants who did not purchase either fruit or a 
confectionary item {N = 60). Tables 37-40 and Figures 15-17 show the results of 
interviews with participants who bought either fruit or a confectionary item (7V=120).
Table 35. The group of participants who did not buy a confectionary item or 
fruit and who declared either feeling tempted or not tempted to buy either of 
these items.
Confectionary Fruit Total
Tempted Not Tempted Not
tempted
N” (%) N" (%) N" (%)
tempted
N” (%) N" (% )
Participants 7 (11.7) 53 (88.3) 4 (6.7) 56 (93.3) 60(100)
□  Fruit
□  Confectionary
T em pted Not tem p ted
Figure 15. The percentage of participants who declared feeling tempted or not 
tempted to purchase a fruit or a confectionary item.
Within the group of participants who did not purchase either a confectionary item or 
fruit with their luneh {N = 60). a large majority said that they were not tempted to 
buy a confectionary item or fruit. There were more participants who said they were
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tempted to buy a confectionary item (11,7%) that the participants who were tempted 
to buy fruit (6.7%) but the difference was not statistically significant.
Table 36. The number of sales of confectionary and fruit lead by two different 
processes in decision making: impulse and intention.
Confectionary Fruit Total
Impulse Intention Impulse Intention
N"(%) N"(%) N“ (%) N" (%) Nr (%)
Participants 36 (30.0) 24 (20.0) 19(15.8) 41 (34.2) 120(100)
□  Fruit
□  Confectionary
Impulse In tention
Figure 16. The percentage of sales of fruit and confectionery lead by impulse or 
intention.
The above results show that majority o f participants purchased a confectionary item 
on impulse while 'the purchase of fruit was made intentionally. The result was 
significant chi-sq (1) = 9.701, p = .001.
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Table 37. The differences between men and women in a number of sales of 
confectionary and fruit lead by two different processes in decision making: 
impulse and intention.
Confectionary Fruit Total
Impulse Intention Impulse Intention
N" (%) N" (%) N“ (%) N" (%) N" (% )
Female 19 (37.6) 11(21.6) 7 (13.7) 14 (27.1) 51 (100)
Male 17 (24.6) 13 (18.8) 12 (17.4) 27 (39.2) 69(100)
These results indicate that, for both female and male participants, the purchase o f a 
confectionary item was most likely to be a result o f an impulse while a fiuit purchase 
was more likely to occur intentionally. There were no statistically significant 
differences between men and women.
Table 38. The differences according to age in a number of sales of confectionary 
and fruit lead by two different processes in decision making: impulse and 
intention.
Confectionary Fruit Total
Impulse Intention
N" (%) N" (%)
Impulse
N" (%)
Intention
N" (%) N” (% )
<=23 18 (45.0) 6 (15.0) 8 (20.0) 8 (20.0) 40 (100)
24-32 9 (26.5) 7 (20.6) 5 (14.7) 13 (38.2) 34(100)
33+ 9(19.6) 11(23.9) 6 (14.0) 20 (42.5) 46 (100)
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24-32 20.6 14.7 38.2
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#  Confectionary Intention 
n  Fruit Impulse 
Fruit Intention
Figure 17. Percentage of confectionary and fruit purchases guided by impulse 
and intention by age.
These results indicate that the participants <= 23 years old were more likely to 
purchase a confectionary item on impulse than intentionally but when it came to 
buying fruit, impulsive and intentional purchases occurred in equal measures. The 
participants 24-32 years old were most likely to buy a confectionary item on impulse 
and to buy fruit as a result o f an intentional process. The participants who were 33 
and older were most likely to make both kinds o f purchases intentionally. These 
results show that combined percentage o f impulse purchases was highest for the 
youngest participants (65%) and lowest for the oldest participants (33.6%). Chi 
Square was performed (Chi-sq (6) = 6.402) but the result was non-significant at p =
0.38.
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Table 39. The differences according to income in number of sales of 
confectionary and fruit lead by two different processes in decision making: 
impulse and intention.
Confectionary Fruit Total
Impulse Intention
N" (% ) K  (%)
Impulse
N“ (%)
Intention
N" (% ) N" (%)
Below £10,000 25 (42.4) 9 (15.2) 10(16.9) 15 (25.5) 59(100)
£10,000-20,000 3 (30.0) 4 (40.0) 2 (20.0) 1 (10.0) 10(100)
Over £20,000 8(15.7) 11(21.6) 7(13.7) 25 (49.0) 51(100)
Below £10 K 42.4 15.2 16.9 25.5
E10-20K# 30 40 20 10 ?
■ Confectionary Impulse 
? Confectionary Intention 
Fruit Impulse 
Fruit Intention
Over£20 K 15.7 21.6 13.7 49
0% 20% 40% 60% 80% 100%
Figure 18. Percentage of confectionary and fruit purchases guided by impulse 
and intention by income.
These results show that the participants who declared their annual income below 
£10,000 were most likely to purchase a confectionary item on impulse and to 
purchase a fiuit item intentionally. The participants whose income was above 
£20,000 were most likely to purchase both kinds o f items intentionally. Chi Square 
was performed (Chi-sq (6) = 15.842) and the result was significant at p = 0.0146 but 
more than 20% of fi*equencies were less than 5.
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4.2.3. The flexibility scale
All participants were asked whether they plan what they are going to eat for lunch: 
‘always’ (score 1), ‘most o f the time’ (score 2), ‘sometimes’ (score 3), ‘rarely’ (score 
4) or ‘never’ (score 5). This question aimed to establish to what extend a 
participants’ choice o f lunch items was flexible (score 1 -  least flexible; score 5 -  
most flexible). The frequencies are shown in Table 41.
Table 40. The frequencies within the flexibility scale.
N %
Always 25 13.9
Most of the time 45 25.0
Sometimes 48 26.7
Rarely 27 15.0
Never 35 19.4
Total 180 100.0
These results show that there were more participants who said they always or most o f  
the time plan what they are going to have for lunch (38.9%) then those who declared 
rarely or never planning their lunch (34.4%). These results may suggest that the food 
purchases during lunch time in the largest group o f participants were not governed 
by an impulse reaction to the food display.
4.2.4. Differences between female and male participants on the flexibility 
scale.
The independent samples t-test was conducted to compare the flexibility scale scores 
for female and male participants. The statistically significant differences were found 
for females (M=3.20; SD=1.35) and males (M=2.80; SD=1.26). The magnitude o f 
difference in the means was small (eta squared = 0.02). These results indicate that 
female participants were more flexible in their lunch time choices then male 
participants. The frequencies are shown in figure 18.
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Figure 19. Flexibility scale by gender.
4.2.5. Differences in other demographic characteristics
One -  way between-groups ANOVA was conducted to establish whether there was 
an association between the flexibility scale scores and the remaining demographic 
characteristics o f participants. There were no statistical differences found for ethnic 
groups, age groups, level o f income, frequency of eating in the canteen and the 
flexibility scale scores.
4.3. Summary of results
1. There were significant differences in sales o f fruit and confectionary
depending on the location of these items.
2. Contrary to the study’s prediction, the sales of fruit and confectionary
decreased when they were positioned by the checkouts.
3. For the majority o f participants the purchase o f fruit was intentional while a
purchase of a confectionary item was made on an impulse.
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4. Participants 23 years and younger were more likely to purchase both fiuit and 
confectionary on impulse while participants 33 years and older were more 
likely to purchase these items intentionally.
5. The female participants were more flexible in their lunch time choices then 
male participants.
4.4. Discussion
The results o f Study 4a confirmed the prediction that there will be a difference in 
sale figures o f fruit and confectionary depending on their location. However, these 
results did not confirm a second prediction that the sales figures will rise when items 
will be positioned by the checkouts. The latter was particularly salient with the sales 
o f fruit which fell significantly when displayed by the checkouts and rose when 
displayed on the sideboard. This pattern was also evident but to a lesser extent in the 
sales o f confectionary.
The retailers are aware o f the value o f checkout space and are keen to maximize their 
profits by reserving it for the products that are known to elicit impulse buying. 
Confectionary and magazines, according to Front-End Focus study (2008) based on 
sales data from 565 US leading retailers, are bought most frequently and are classed 
as ‘high impulse’ purchase by the industry. The study compared the sales o f 18 
categories o f products sold at checkouts e.g. candy, mints, books, batteries, phone 
cards, cosmetics, etc. and listed 45 more unusual categories o f  items that had 
appeared on the checkout stands such as children’s’ toys, air fresheners, pizza 
cutters, windshield solvents, etc. The fruit did not feature among any o f these 
categories and perhaps that’s why there had been no studies condueted on the effect 
on sales o f locating fruit in the checkout area.
A possible reason why fruit and confectionary sales declined when either o f these 
items was located by the checkouts may have been due to the efficient cashier 
service in the university canteen. It meant that customers were not subjected to a 
long waiting time, therefore, the possibility o f indulging in impulse buy was reduced.
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The time spent queuing up at the checkout is an important variable in impulse 
buying: 5-7 minutes is an average - not too long to upset the customers but long 
enough to tempt them to purchase additional items fund at the checkout (Front-End 
Focus study, 2008).
The results that participants o f both sexes tended to buy confectionary items on 
impulse and to purchase fiuit intentionally supported data on impulse buying o f 
confectionary at checkouts. A result more surprising was that the sales o f fiuit rose 
when it was positioned on the sideboard. One o f the reasons could have been that the 
fiuit was placed in an aesthetically appealing basket rather than split into separate 
boxes containing bananas, oranges or apples. This arrangement gave an impression 
o f a home fiuit bowl rather than fiuit display in a supermarket. Having all fruit in 
one basket was appealing but it also meant that the process o f choosing a particular 
fiuit needed additional time -  a prefered fiuit might have been underneath other fiuit, 
the fiuit quality had to be evaluated, a banana (most popular choice o f fiuit) had to 
be detached fi*om a bunch, etc. These actions are relatively time consuming and 
cannot be performed if  there is a pressure to proceed quickly in the queue. These 
actions also require a degree o f deliberation and by definition are at the opposite end 
o f the spectrum to impulsive behaviour.
The interviews with customers also revealed differences between males and females 
in flexibility o f making lunchtime choices in university canteen. The women in the 
study were less likely than men to plan their lunch menu. The differenees in eating 
behaviour o f men and women had been documented previously in a sample o f  
American men and women when food choice, dieting, desire to be thin and social 
norms were compared (Rolls, Fedoroff and Guthrie, 1991). In a representative 
sample o f Australian men and women (n= 330) it was found that women were more 
likely to have a better food and nutrition knowledge, they were more compliant in 
following current dietary guidelines, they had preference for healthy food in contrast 
with male food preferences and they were more concerned with their physical 
appearance then men (Turrell, 1997). In another study, female students were found 
to be significantly more restrained in eating behaviour than male students in a
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sample that included 30 male + 30 female Malay participants, 30 male + 30 female 
Indian participants and 30 male + 30 female Chinese participants at a Malay 
university (Lin, Cobiac and Skrzypiec, 2002). In the light o f existing evidence, the 
results o f the present study, although not directly comparable are nevertheless 
surprising, as they suggest that women are less restrained and less concerned with 
food choices than men.
The flexibility scale used in the present study measured the food choice on the scale 
from flexible to rigid. This scale could be compared with uninhibited and restrained 
eating or impulsive and intentional purchasing behaviour. And so the 
eating/purchasing behaviour could be defined in terms o f flexible, impulsive and 
uninhibited on one end o f the spectrum and rigid, intentional and restrained on the 
other end. However, the interpretation o f the present study’s results has to consider 
the fact that the flexibility scale was only used for lunch time choices. It is possible 
that women, when eating out are less restrained and allow themselves flexibility in 
their dietary choices, knowing that they are going to control the rest o f the daily 
nutrition if they eat at home. So in this sense they use eating out as an occasion for a 
change, trying something new and they allow themselves to be lead by what the 
canteen has to offer on the day. Speculating further, the men on the other hand prefer 
to go for the tested choices as they are more likely to be guided by habit even if  they 
eat out.
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5. Study 4b
The impact of availability on sales of baguettes
5.1. Method
5.1.1. Design and procedure
An experimental, before and after design with repeated measures was used. The 
canteen removed for one day the choice o f white baguettes from their sandwich bar. 
Instead, the customers were offered brown baguettes only. The sales o f brown 
baguettes were recorded. There were no interviews conducted on the day when the 
brown baguettes were sold as the researcher did not want to influence the future 
choices that the customers might make relating to the kind o f baguette they choose 
for their lunch.
The ethical approval was obtained through University o f Surrey Chair’s Action and 
the intervention took place in March 2009 (see Appendix 10).
5.1.2. Outcome variable
Sales o f white and brown baguettes.
5.1.3. Analysis
Data was collected in the form o f food items purchased on the basis o f  till data. 
The sales o f white and brown baguettes were analysed using chi-square.
5.2. Results
Study 4b tested two predictions which stated that the sales o f baguettes will not 
decrease dramatically due to the reduced choice on the day when only brown 
baguettes are sold and the brown baguettes’ sales will increase after the intervention.
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The number o f  sales o f  both white and brown baguettes on different days is shown in 
the Table 42- 43 and Figure 19.
Table 41. The comparison of the number of sales of white and brown baguettes 
on the day of the intervention with the sales a day before and a day after the 
intervention.
Wednesday 
-  one day before 
the intervention 
day
Thursday 
- intervention day
Friday
-  one day after 
the intervention 
day
Brown baguettes 63 135 71
White baguettes 58 0 75
Total 121 135 146
Table 42. The comparison of the number of sales of white and brown baguettes 
on the day of theTntervention with the same week day one week before and 
one week after the intervention.
Thursday 
-  one week before 
the intervention 
day
Thursday
- the intervention
day
Thursday 
-  one week after 
the intervention 
day
Brown baguettes 73 135 72
White baguettes 70 0 80
Total 143 135 152
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Figure 20. The number of sales of white and brown baguettes on the day of 
intervention and at two time points before and after intervention day.
The number o f daily sales o f total number o f white and brown baguettes was 
compared and found statistically non significant: chi - sq (2) = .643.
These results show that, as predicted, the sales of brown baguettes on the day of the 
intervention were almost as high as the number of total sales o f  white and brown 
baguettes on any other day. However, contrary to the fourth prediction, the 
intervention did not seem to change customers’ preferences as the number o f sales o f 
brown baguettes did not increase after the intervention.
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5.3. Summary of results
1. Congruent with the first prediction, the restriction o f the choice o f baguettes 
to the sale o f brown baguettes during a single lunch time did not affect the 
sales significantly.
2. Contrary to the second prediction, the sales o f brown baguettes did not 
increase after the intervention.
5.4. Discussion
The results o f Study 4b confirmed the prediction that there will be no difference in 
the sales o f baguettes when their choice is reduced to brown baguettes only but 
contrary to the second prediction the sales o f  brown baguettes did not increase after 
the intervention.
This intervention aimed to test the possibility o f imposing changes on customers’ 
dietary choices in the short term (on the day o f the intervention) and in the long-term 
(post intervention). The intervention showed that it was possible to guide customers 
towards making healthier choice when other options were not available. The 
customers, no doubt, were aware o f this situation but they did not resist it. The sales 
o f brown baguettes on the day on the intervention were almost as high as the 
combined sales o f white and brown baguettes on other days. The customers did have 
other choices as the sandwich bar also offered ciabattas, focaccias and crusty rolls so 
if  they did not like brown baguettes they could ask to have their sandwich made in a 
different type o f bread. And yet they didn’t which suggests that habits can be easily 
disrupted. The authors o f another intervention conducted in a students’ cafeteria that 
prompted customers to buy yogurt by displaying big posters at the entrance, also 
concluded that offering a prompt to make that first healthful choice may be the way 
to motivate people to change their dietary habits (Buscher, Martin and Crocker, 
2001).
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The one day intervention however, was not enough to ehange customers preferences 
in the long-term, as the sales o f brown baguettes did not increase in the days 
following the intervention. Despite the fact that the canteen offered in their sandwich 
bar the choice o f other breads in addition to baguettes, and by implication the 
customers choices were not reduced radically, when the length o f the intervention 
was being negotiated, the catering manager agreed to just one day o f removing white 
baguettes from the menu so as not to disrupt normal service for too long and not to 
risk loss o f revenue. However, irrespective o f these restrictions the results 
demonstrated that imposing healthier choices is a promising strategy in guiding 
customers’ dietary behaviour. This conclusion supports the fmdings o f interventions 
in microenvironments that demonstrated availability and location to be effective 
strategies in influencing customers’ purchases (e.g. Hoerr and Louden, 1993).
6. G eneral D iscussion
Studies 4a and 4b aimed at influencing consumers’ purchases at the university’s 
canteen by manipulating the location o f fruit and confectionary and by imposing a 
healthier dietary choice (brown baguettes) during lunchtime. The results confirmed 
the predictions that there will be a difference in sales o f fruit and confectionary 
depending on their location, and that the customers will acquiesce to purchasing 
brown baguettes if white baguettes are not available. However, contrary to 
predictions, there was a decrease in sales o f items that were positioned by the 
checkouts and there was not an increase in sales o f brown baguettes after the 
intervention.
The fact that the sales o f fr*uit rose in the weeks when it was located away from the 
checkouts indicate that there may be different processes that guide the purchase o f 
fruit and confeetionary. Fruit belongs to a shopping category that requires greater 
‘elaboration’ in decision making and by implication does not lend itself for 
purchasing at the checkout (Miranda, 2008). Confectionary, on the other hand 
belongs to a shopping category that is characterized by ‘impulse buying’.
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‘Impulse buying’ has been studied extensively within marketing and psychology. 
Marketing has relied on impulse buying for the profit margins. Some US statistics 
claim that 62% o f sales in supermarkets are a result o f impulsive buying (Abrahams, 
1997). Psychology has contributed to the understanding o f this phenomenon by 
developing reflective-impulsive model (RIM; Strack and Deutsch, 2004) which sees 
the behaviour as a joint outcome o f two systems. Impulsive system guides quick and 
spontaneous behaviour while reflective system guides intentional and deliberate 
actions. The ratio o f impulsive to reflective component in behaviour depends on the 
regulatory strength o f the reflective system. Reflective system has limited capacity 
and when it gets depleted through i.e. having to resist temptation, its regulatory 
power diminishes (Baumeister, 2002). The RIM has proved particularly useful in the 
study o f consumer behaviour and there is now convincing evidence that having to 
make choice depletes self-regulatory resource especially when there are more than 
two options to choose from (Moller, Deci and Ryan, 2006; Vohs, Baumeister, 
Twenge et al., 2007). This suggests that customers would not necessarily feel better 
served when faced with multiple choices and that it would be easier for them to self- 
regulate if they had to chose from not more than a couple o f options.
How does the model o f  dietary change described in Chapter 3 fit into RIM? The 
Active Path may be likened to the reflective end o f spectrum in RIM while Passive 
Path is essentially reactive as an individual reacts to the changes in internal states 
(Seamless Change e.g. changing taste preferences) and to the changes in the 
environment (Imposed Changes, e.g. availability o f a particular food or lack o f it). 
In the Imposed Changes the conscious choice and effort is not present therefore 
dietary change may be triggered by an impulse and sustained by the stable features in 
the environments. The potential benefit o f this mechanism o f dietary change is that 
individuals do not need to use up their reflective resources as the dietary regulation 
comes, at least to some extent, from an external source: the micro- or macro­
environment, and as long as limited number o f healthy choices are available to the 
customers, maintaining a healthy diet becomes less problematic for them.
207
In Study 4b, where customers acquiesced to buying brown baguettes on one 
occasion, showed that although a single event may disrupt habitual behaviour, it will 
not change it in the long-term. In a recent study Lally and colleagues (2008) 
endeavoured to model habit formation process by asking participants to repeat a 
novel behaviour (either eating or exercise) every day in the same context for 12 
weeks. They found that it took on average 70 days to develop a habit and that a 
single failure to perform the behaviour had very little impact on the development o f 
the habit. This evidence may explain why buying a brown baguette on a single 
occasion would not change a long ingrained habit. The fact that a single disruption 
is unlikely to produce sustained behaviour change should not be taken with 
resignation but it should be perceived as a prospective trigger which, if  followed by 
continued imposed changes in the environment, has a potential for long-term dietary 
behaviour change. Similarly, the value o f a one-day intervention should not be 
assessed on the basis o f its efficacy in changing customers’ habits but should be 
viewed as a pilot study that indicates possibilities for the future research into the 
effects o f imposed changes in the catering environment on the customers’ diets.
7. L im itations and Im plications
The scope o f imposed changes in the present studies was limited by the economic 
considerations i.e. the canteen manager did not want to take unnecessary risks as not 
to reduce the revenue. Therefore, it was agreed that the sales o f brown baguettes 
would only be implemented during a single lunch time. The negotiated agreement to 
change the location o f  fruit and confectionary was possible only because the choice 
o f confectionary was already limited to the Kit Kats and sweet biscuits and therefore 
not a source o f a big percentage o f revenue. Therefore the limitations o f the present 
intervention may serve as an indication that profit is the primary influence on the 
type o f food that is available in the micro environments.
The strength o f the present study was the objective measure o f intervention’s
manipulations based on the till sales data. The interviews enhanced the findings by
providing a qualitative component. The intervention presented an opportunity for
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the canteen manager to make changes in the food availability and location and the 
results provided her with evidence that with simple measures the canteen’s revenue 
can increase (as was in the case o f the two weeks when the fruit sales rose) or at least 
remain at the same level (as it happened during the day when only brown baguettes 
were sold) with an added benefit o f  potential improvement in customers’ dietary 
habits.
8. Conclusion
Studies 4a and 4b demonstrated that the manipulation o f location and availability in 
the microenvironment can influence customers’ purchases towards the choice o f 
healthier options. These findings can be used to improve customers’ dietary choices 
with the hope that a longer exposure will develop healthy dietary habits. Two 
inextricably linked factors conspire against catering managers limiting choices in 
micro environments to the exclusive provision o f healthy options: an importance o f 
profit margin and its dependence on a high degree o f impulsivity in consumer 
behaviour.
The four empirical studies presented in Chapters 2 to 5 demonstrated that dietary 
change is a fr*equent occurrence in individuals’ lives, even if they do not perceive it 
to be so. Dietary change happens with or without individual’s awareness and 
sometimes unintentionally. The macro- and micro-environments exerts a significant 
influence on individuals’ dietary habits and provide an effortless route to implement 
dietary change in a way that can be either detrimental or beneficial for health.
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CHAPTER 6 
D iscussion
This final discussion will first present a summary o f the main findings from the 
empirical studies and locate these findings within the reviewed literature. Next, the 
presentation o f the wider theoretical implications will be followed by methodological 
limitations and directions for future research.
1. Sum m ary o f  findings
The aim o f the thesis was to investigate the phenomenon o f dietary change through 
four research steps. Firstly, a systematic review was carried out to establish whether 
individuals are capable o f  making healthful changes to their diets and maintaining 
them in the long-term. Secondly, a qualitative study was designed to explore how 
people change their diet. The emergent findings inspired a model for dietary change 
with four underlying mechanisms. Thirdly, the prevalence o f these mechanisms was 
investigated in a large community sample using the quantitative method. In the 
fourth step, one o f the mechanisms o f dietary change. Imposed Change, was tested in 
an intervention in the university canteen.
1.1. Chapter 2
The aim o f the systematic review presented in Chapter 2 was to establish whether 
individuals are able to make long-term healthful changes in their diets. Eight large 
trials with 17 intervention arms were included in the review, which randomized a 
highly motivated group o f 62,565 mostly female participants (10.75% men). All 
trials were conducted in the USA with the exception o f the Esposito et al., (2004) 
study, which was conducted in Italy. The follow-up period in all trials was at least 12 
months, but some trials lasted up to 6 years. Dietary change was measured in terms 
o f the daily intake o f total fat, fruit, vegetables and fibre. The obtained results 
demonstrated that long-term changes are indeed feasible as participants in the
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intervention groups reduced their intake o f fat and increased their intake o f fruit, 
vegetables and fibre and that these changes were significant when compared with 
control groups for up to 12 months. The magnitude o f dietary change peaked at 12 
months and declined steadily thereafter in all trials except for Polyp Prevention Trial 
(PPT), which had a 4 year follow up. The success o f PPT was founded on the high 
intensity o f the intervention. Participants in the control groups did not make 
significant changes in their diets despite being provided with information booklets 
and being offered educational and cookery classes, and despite the fact that they 
were potentially equally as motivated as the participants in the intervention groups.
1.2. C hapters
The qualitative study presented in Chapter 3 aimed to explore the phenomenon o f 
dietary change. Ten male and ten female participants aged 22-83, from diverse 
occupational backgrounds were interviewed about changes in their diet since 
childhood.
The participants’ narratives revealed that dietary change happened in their lives 
along Active and Passive Paths, and that there are four underlying mechanisms that 
precipitate these changes. Within the Active Path, these mechanisms are 
Accumulation o f Evidence and Trigger to Action. Accumulation o f Evidence is the 
process o f gathering worrying signs that all is not well, i.e. a person is putting on 
weight, getting breathless while going up the stairs, not fitting into their clothes 
anymore, etc. The mounting evidence disturbs the equilibrium and an individual 
does not feel comfortable in this situation. When enough pieces o f upsetting 
evidence are accumulated, the person makes the decision ‘enough is enough’ to 
change his or her dietary habits.
The other mechanism o f dietary change within the Active Path is Trigger to Action. 
For this mechanism to precipitate the change, a significant, dramatic or even 
shocking event has to take place. An example o f such an event is seeing an upsetting 
television program with graphic content o f e.g. how animals are reared and
s . '
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slaughtered, or receiving an alarming diagnosis o f e.g. diabetes. The main 
characteristic o f dietary changes made along the Active Path is the very active role o f 
an individual in the process: the changes happen on a conscious level and require a 
great deal o f cognitive and behavioural effort to initiate and maintain.
In contrast, dietary changes within the Passive Path precipitated by mechanisms o f 
Imposed Change and Seamless Change happen effortlessly and often unconsciously. 
The Imposed Change pan happen as a reaction to a person’s changing circumstances, 
such as getting married, migrating to another country, or changing job or school. 
These new circumstances provide different food options which are taken up by an 
individual without resistance. Seamless Changes happen throughout a person’s 
lifespan and they are not marked by significant events. A person is aware that they 
have grown out o f ‘a sweet tooth’ or they have acquired a taste for spicy foods but 
they can’t identify the precise moment in which such a change happened. Seamless 
Changes seem to happen without the individuals’ awareness and certainly without 
the explicit intention o f making dietary changes.
1.3. Chapter 4
The findings o f  this exploratory study were then operationalized into a questionnaire 
which aimed to establish the prevalence o f dietary changes in a larger community 
sample. Chapter 4 documents the procedure and findings o f a survey conducted 
among a large community sample in central London. The data was analyzed to 
ascertain the prevalence o f the four aforementioned mechanisms o f dietary change 
over three time periods: the past year, in the last 5 years and since childhood, in the 
lives o f 404 partieipants and in terms o f changes in food intake, drink consumption 
and food preparation.
Many o f the study participants stated that their diets were quite stable in general but 
at the same time only 4 out o f 404 partieipants reported not making a single dietary 
change across their lifespan. All other participants (99%) reported making at least 3 
or 4 small dietary changes some time during their life. Both male and female
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participants, regardless o f their self-reported weight, declared making active dietary 
changes and experiencing passive dietary changes with an almost equal frequency. 
An interesting result was obtained when the participants’ changes in weight in the 
previous year were correlated with mechanisms o f dietary ehange. The participants 
who reported Accumulation o f Evidence as the most prevalent mechanism in their 
dietary change seemed to be crediting any weight loss to their own efforts, while 
those who gained weight in the past year through the reported mechanism o f the 
Imposed Change seemed to hold responsible the circumstances in which they found 
themselves.
1.4. Chapter 5
These fmdings indicated that the mechanism o f Imposed Change may be an 
important route for influencing dietary change without individuals’ having to exert a 
great deal o f effort. To test this premise, the two interventions presented in Chapter 5 
were conducted in a university canteen and were aimed at influencing customers’ 
purchases. Study 4a manipulated the location o f fruit and confectionary, while Study 
4b limited the choice o f bread options in the canteen’s sandwich bar. Both 
interventions aimed to guide customers’ choices towards healthier options, either by 
making fruit more visible or by removing the less healthy option o f white baguettes 
from the lunch menu and offering only brown baguettes. The results o f Study 4a 
confirmed the hypothesis that the changes in location would influence customers’ 
purchases, but not in the predicted direction: more fruit was sold when it was moved 
away from the checkout area. The results o f Study 4b demonstrated that eustomers 
will acquiesce to the reduced choice o f  bread during one lunch time but a one-time 
purchase o f brown baguette is unlikely to change their long-term eating habits. These 
findings suggest that Imposed Change is potentially an effective way o f influencing 
dietary change as long as it is sensitive to the specifity o f the environment (fruit and 
confectionary is located in the strategic places), and healthy food is the only option 
over an extended period of time.
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2. Locating findings w ith in  th e  rev iew ed  literature
2.1. Can people make healthy changes to their diet and maintain them 
in the long-term? A system atic review.
The fmdings o f the systematic review presented in Chapter 2 raise three issues: the 
lack o f dietary change in control groups, the decrease in the achievement o f dietary 
targets after the first 12 months o f the trial, and the cost o f interventions. The 
randomised control trials are situated within a downstream approach (see pp.49-51), 
which requires an individual to employ internal regulation as oppose to an upstream 
approach that imposes external regulation. The participants efforts to make dietary 
changes in the intervention groups were supported by numerous and varied activities 
and individual sessions with health professionals. The participants in control groups, 
although provided with information booklets and invitations to participate in cookery 
classes, had to rely on their own resources such as self-efficacy, will-power, beliefs, 
etc. to initiate and maintain dietary change. It seems that having to rely solely on 
these personal resources made a crucial difference in the participants’ dietary 
outcome.
Another issue raised by the present systematic review is the likelihood o f 
‘diminishing returns’. The results presented by the reviewed RCT’s demonstrated a 
trend o f rapid and sustained dietary change up to 12 months and then a steady 
decline in dietary goals i.e. the initial achievements in terms o f the reduction in daily 
fat intake and the increase o f fruit, vegetable and fibre daily intake would diminish 
over the 4-6 years o f trial duration. These trials aimed at instigating a dietary change 
and maintaining it long-term. But perhaps such an objective was unrealistic in the 
first place. There is evidence (see p.42) that some aspects o f diet are stable while 
others are more prone to change. For instance, adults are likely to make changes in 
terms o f food groups such as fruit and vegetables but these changes do not seem to 
impact significantly the whole dietary patterns or nutrients’ intake i.e. fat, fibre. I f  
the significant and healthful dietary changes are feasible to initiate but maintenance 
is limited to 12 months, will these changes bring satisfactory health benefits that 
would extend beyond the trial duration?
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An issue that also needs to be raised is the cost o f long-term interventions and the 
feasibility o f implementing the kind o f support the participants in the intervention 
groups receive on a wider scale. The most intensive type o f  intervention was carried 
out in the PPT trial for just over 1,000 participants. This was a relatively large 
sample but not as large as the WHI which had over 19,500 participants in the 
intervention group. Inevitably, the larger trial did not provide as intense support as 
was the case in the PPT, indicating that there are economic limitations to the wider 
implementation o f  the kind o f  support that is used in randomized controlled trials. 
Therefore, considering the high costs involved in running randomised controlled 
trials, they are not an efficient way o f bringing about dietary change.
Very few trials reviewed in Chapter 2 based their method on psychological theory. 
The exception was Tilley et al., (1999) which incorporated social cognitive theory 
(Bandura, 1986), ^social support principles (Heaney and Israel, 1997) and a 
transtheoretical model (Proehaska, DiClemente and Norcross, 1992). In Corle et al., 
(2001) a range o f measures was developed to assess the quality o f life, including 
some elements o f a health belief model (Maiman, Becker, Kirscht et al., 1997) and 
health locus o f control (Wallston, Wallston and DeVellis, 1978). These measures 
were also used by Pakiz et al., (2005). Newman et al., (2005) used social cognitive 
theory (Bandura, 1997) and motivational interviewing (Miller and Rollnick, 1991) 
with an emphasis on goal setting and goal achievement. Social cognitive theory, and 
particularly the construct o f self-efficacy, has been very valuable in the study o f 
dietary change (e.g. Chlebowski, Blackburn, Thomson et al., 2006) but other 
constructs have also surfaced as very useful. These include social support, peer 
modelling, relapse prevention and management (Frenn, Malin, Bansal et a l , (2003), 
implementation intention (Luszczynska, Scholz and Sutton, 2007; De Nooijer, De 
Vet, Brug and De Vries, 2006), goal settings and positive reinforcement ( Epstein, 
Gordy, Raynor et a l, 2001).
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2.2. How do people change their diet? A qualitative study
The model o f  dietary change, developed on the basis o f emergent themes presented 
in Chapter 3, integrates elements o f previously proposed theories, especially as a part 
o f the Active Path. Several theoretical frameworks are useful in understanding the 
mechanism o f Accumulation o f Evidence and Trigger to Action. The model o f self­
regulation proposed by Scheier and Carver (2003) explains that an input function 
(i.e. the perception o f  increased weight) is being matched with reference value (i.e. 
an ideal weight). Upon the comparison o f input and reference value, a discrepancy is 
discovered which makes individuals increasingly uncomfortable with their current 
state and, in order to improve their self-perception, they have to generate action.
Stages o f change models such as the Transtheoretical Model (Proehaska and 
DiClemente, 1982) and health action process approach (HAPA), (Schwartzer, 1992) 
have not provided a very useful explanation o f the emergent account o f dietary 
changes, as the results o f the study presented in Chapter 3 demonstrated that there is 
no well-defined cut-off points between the contemplation, preparation and action 
stages, and that participants were likely to move from action to contemplation stage 
if  they were unable to uphold a chosen action plan. This type o f behaviour however, 
did not seem to map accurately onto the features of maintenance stage and a relapse. 
The participants in the study, upon failing to maintain the new behaviour, did not try 
to regroup and repeat their previous efforts. Instead, they went back to the drawing 
board in order to choose a different option that they felt might suit them better and 
provide them with a better chance to succeed in their goal pursuit (i.e. substituting 
caffeinated coffee with decaffeinated instead o f cutting it out completely).
The challenges o f the maintenance o f  dietary change as revealed in the study 
findings can be understood in terms o f the willpower theory developed by 
Baumeister and colleagues (Baumeister and Vohs, 2004). Their model 
conceptualizes self-regulation as a personal resource similar to ‘a muscle’. The 
muscle has limited strength and endurance qualities and if  used excessively it gets 
exhausted, which leads to ego-depletion. This approach explains why some 
participants found it harder than others to maintain diet change -  their personal
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resource may have been weak to begin with and/or not given sufficient rest when 
required. Interestingly, participants’ narratives suggested that maintenance, contrary 
to how Marlatt (1985) described it, is not the final destination following a diet 
change. Instead, ijiaintenance should be seen as a process that includes the 
management o f lapses and relapses. One o f the features o f the maintenance process 
was the management o f treats i.e., purchase o f chocolate, biscuits, crisps, takeaways, 
etc. Some participants found it hard to control this issue, while others used specific 
strategies to avoid temptation. This process can be understood in terms o f the hot and 
cool system proposed by Metcalf and Mischel (Metcalfe and Mischel, 1999). In this 
system the hot part refers to amygdala-based emotional processing (reflexive; ‘fight 
or flight’) while the cool part refers to hippocampus-based cognitive processing 
(reflective). The cool system develops as one gets older and it is put to use 
controlling the hot system. The participants demonstrated how they use the cool 
system to exert control, e.g. not buying or not having the treats in the house, as a 
strategy to suppress the hot system that craves the treats.
The maintenance process also contains the evaluation o f efforts, which can be 
understood in terms o f a hierarchy o f  goals (e.g. Carver and Scheier, 2003; Sheldon 
and Kasser, 1995; Maes, Sweeey and Gebhardt, 1998) and goal disengagement 
(Wrosch, Scheier, Carver and Schultz (2003). The participants demonstrated that in 
their evaluation o f efforts in changing their diet, they have a clear idea as to the 
relative importance o f goals and when necessary they used adaptive goal 
disengagement strategies.
The mechanism Trigger to Action, although partially explained by the 
implementation intentions model (Gollwitzer, e.g. 1999), does not map very well 
onto the existing theories o f behaviour change, such as the theory o f reasoned action 
(Fishbain and Ajzen, 1975) or the theory o f planned behaviour (Ajzen, 1991). 
Understanding o f the processes involved in the precipitation o f action remains 
elusive.
S>
Similarly, the mechanisms o f dietaiy change contained within the Passive Path do 
not map easily onto existing theories. Their main feature is the individual’s lack o f
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active engagement in the process. There is no effort needed or exerted in initiation o f 
dietary change and no effort needed in maintaining it. The initiation o f change is 
provided either by the changing features o f the external environment (changing job, 
changing school, getting married, changing availability o f produce, etc.), or by 
changing internal needs (e.g. changing food preferences, changing ability to digest 
certain foods). Some o f these changes are conscious and some are uneonscious but in 
any case they are not resisted. The Passive Path changes do not disturb the 
physiological equilibrium as in the instance o f Imposed Changes, or they help to 
maintain it as in the instance o f Seamless Changes. These changes come and go in a 
fluid fashion without affecting a person’s self-perception and self-identity.
Psyehological literature has not addressed this phenomenon directly. However, the 
changes with Passive Path can be discussed within the sphere o f automatic 
nonconscious goal pursuit and habitual behaviour. The auto-motive model o f self­
regulation (Bargh, 1990; Bargh and Gollwitzer, 1994), acknowledges that human 
behaviour proceeds mostly through conscious channels but that human behaviour is 
also guided by nonconscious goal pursuit outside o f intention and regardless o f 
previous practice. This is a highly adaptive mechanism that is used in novel 
situations. In automatic nonconscious goal pursuit, environmental cues play a crucial 
role in initiating action: The cues occurring in the environment are also the most 
important element in guiding habitual behaviour. The difference between habitual 
behaviour and automatic nonconscious goal pursuit is that habits require a great deal 
o f conscious effort in their formation and only through practice and repetition do 
they become nonconscious and effortless, while automatic goal pursuit does not 
require effort or repetition before it is activated (see pp.64-6). The amount o f effort 
and repetition that is required in the development o f habits varies however. Some 
habits require considerable repetition and effort while others are formed easily. This 
has a bearing on the strength o f formed habits: some will be strong and others will be 
weak (Verplanken, 2006). Passive Path dietary changes in this context can be 
understood as the formation o f weak habits that can be easily superseded by new 
habits (within Imposed Changes that would be i.e. eating greasy foods while living 
with one partner, but changing to eating lots o f fruit and vegetables while living with
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another), and by nonconscious goal pursuit (within Seamless Changes that would be 
pursuing a nonconscious goal o f ‘feeling good’ and ‘eating what I like’).
2.3. The prevalence of the mechanisms of dietary change
The results obtained in this study detected changes in diet influenced by the 
changing social and cultural context. A reported increase in eating out, eating 
takeaways and eating ready meals by the participants reflected a similar trend, 
observed in the UK and the US populations (Olsen, Southerton and Warde, 2007; US 
Department o f Agriculture, 2006). The study participants also reported an increase 
in eating fruit, vegetables and drinking water; and a decrease in eating meat, chips, 
fried food and drinking fizzy drinks. These changes reflected the participants’ 
awareness o f current guidelines for healthy eating, promoted by the UK government 
(Department o f Health, 2006). The results also supported data on the increased 
consumption o f fruit and vegetables in the population aged over 16 years in England 
since 1975 (Department o f Health, 2006).
Within the study sample, 99% of participants reported making at least a few minor 
changes in their diet during the course o f  their lives. These results demonstrate the 
fluidity o f dietary behaviour and pose the question o f why so many studies do not 
detect dietary change either in general population (e.g. Kumanyika, Bowen, Rolls et 
a l, 2000) or in the control groups in randomized control trials (e.g. Howard, 
Manson, Stefanick, et al., 2006)? It is possible that existing dietary measures are not 
sensitive enough to show the changes. However, changes have been recorded in 
studies that track dietary behaviour (see pp.36-42). These studies suggest that across 
adult life, individuals are likely to change their diets in terms o f food groups i.e. 
fruit, vegetables, meat, dairy, cereals, etc, but these changes do not seem to impact 
on the whole food patterns or nutrient intake. Indeed the present study also 
demonstrated dietary change in terms o f food groups, but it was not designed to 
measure the changes o f whole dietary patterns or nutrients intake.
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The unresolved issue is which aspects o f our diet make a real difference to our 
health: Is it the type o f food we eat? Is it the nutrients that matter most? Is it the 
whole dietary patterns that matter most? Or is it just as simple as keeping the energy 
balance?
It needs to be stressed that the aim o f the study presented in Chapter 4 was to record 
the prevalenee o f four mechanisms o f dietary change rather than address the issue o f 
diet quality and its impact on participants’ health. The data obtained from 404 
participants showed that changes made through the mechanisms within the Active 
Path occurred with^almost equal frequency as changes made through the mechanisms 
within the Passive Path. These results indicate that individuals may not favour one 
particular self-regulatory style. The effortful, goal-orientated behaviour, 
characteristic to dietary behaviour within the Active Path, seems to be equally as 
prevalent as the habitual behaviour characteristic is to dietary behaviour within the 
Passive Path.
Two noteworthy results emerged from the present study: the mechanism o f 
Accumulation o f Evidence has been positively correlated with self-reported weight 
loss in the time period of the past year and the mechanism o f  Imposed Change has 
been positively correlated with the self-reported weight gain in the past year. These 
fmdings suggest that participants who lost weight in the past year credited it to their 
own efforts while those who gained weight over the same period blamed the 
circumstances in which they found themselves. There is indeed much evidence that 
the upstream approach, , by imposing external regulation on the micro and macro- 
environments, is effective in driving healthful dietary change (see pp.45-9). The 
most significant benefit o f the upstream interventions is that they assist an individual 
in the process o f self-regulation, removing temptation from the environment and thus 
freeing an individual from the struggle to resist. However, the notion that the state 
should determine what we eat, opposes the current social ideals held in developed 
eountries, which emphasize an active role for individuals and their right to shape 
their lives - free from the patronizing influence o f the state. And yet, the rise in 
obesity and related chronic conditions caused by energy imbalance and poor nutrient 
intake have had a large impact on the state provision o f health care in the UK (p.l3-
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15), so the UK government may argue that since the citizens’ ability to self-regulate 
has failed, the state has to impose changes in the environment to reduce the burden 
on the National Health Service.
2.4. intervention in the university canteen
The two interventions presented in Chapter 5 have taken the mechanism o f Imposed 
Change as their theoretical base. The evidence presented in Chapter 3 and 4 
suggested that dietary changes within Active and Passive Paths occur with almost 
equal frequency. Active Path changes are difficult to initiate and maintain because 
they require the use o f personal resources such as self-efficacy, willpower and self- 
determination. In contrast, changes within the Passive Path happen unintentionally 
and effortlessly. The success o f Passive Path changes is built on the fact that they fit 
into the person’s existing self-concept; hence there is no need to resist these changes. 
In this light, the idea o f imposing changes in the university canteen’s environment 
has acquired socially accepted expression -  canteen customers would not be forced 
to make choices that would challenge their self-concept.
Ultimately, the aim o f the intervention studies was to guide the university canteen 
customers towards making healthier food choices by building on their propensity to 
modulate their diet through the mechanism o f Imposed Change. Indeed, the 
manipulation o f the location o f fruit and confectionary in Study 4a influenced 
customers’ purchases, but not in a predicted way. More fruit was sold when it was 
located away from the checkout area than when it was positioned by the checkouts. 
The results revealed through the qualitative part o f the study suggested that the 
element o f impulse is an important factor in customers’ purchases. The study’s 
participants seemed to be buying fruit as a process o f deliberation and buying 
confectionary on impulse. These findings can be explained within the reflective- 
impulsive model o f behaviour (RIM), (Strack and Deutsch, 2004). According to 
RIM the reflective and the impulsive system compete for the control o f an overt 
response. The impulsive system is stronger and quicker to react than the reflective 
system. The latter takes much o f the cognitive capacity and is easily disturbed by
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strong environmental stimuli. The reflective system evaluates future states and 
probability o f goal attainment. Behaviour is generated by motivations orientated 
towards approach or avoidance in the impulsive system and by intentions formed in 
the reflective system. The positioning o f fruit away from the checkouts gave the 
customers time to consider the option o f buying fruit before they got to the tills. 
Their deliberations were not disturbed by the tempting display o f  confectionary 
items, and perhaps that is why the sales o f fruit were higher when it was positioned 
on the way to the tills but not by them.
Study 4b presented in Chapter 5 was aimed at testing the mechanism o f Imposed 
Change by withdrawing the option o f  white baguettes from the lunch menu, and 
offering brown baguettes instead. This intervention demonstrated that customers’ 
purchases were lead by the available choices but their dietary habits were not 
disturbed in the Iqpg-term as the sales o f white baguettes returned to their pre­
intervention levels as soon as they became available again. As the intervention lasted 
only one day it remains to be seen whether a permanent removal o f  some less 
healthy items from the menu would change customers’ habits in the long-term or 
would it turn them away from eating in the canteen.
The failure to persuade customers to change their dietary habits should not be 
surprising, as the work o f Lally, van Jaarsveld, Potts, et a l, (2008) has demonstrated. 
It took participants in their study 70 days on average to form a dietary or exercise 
habit. Interestingly, an occasional lapse did not prevent these habits forming.
The interventions presented in Chapter 5 would be categorized as an upstream 
approach, yet their theoretical base was built on the model presented in Chapter 3. 
This model takes the individual as a starting point and maps dietary change as 
perceived by the individual In this model, individuals attribute some dietary changes 
to their own efforts (Active Path) while they acquiesce to other changes that seem to 
happen to them (Passive Path). The overarching goal in dietary behaviour is to 
maintain a physiological and psychological equilibrium. The meehanism o f Imposed 
Change does not challenge the equilibrium, therefore it is a promising channel 
through which interventions in micro-environments could be delivered.
222
2.5. Summary
Dietary change is highly prevalent and complex. It consists o f two paths along which 
it can happen: Passive Path and Active Path with four underlying mechanisms: 
Imposed Change, Seamless Change, Accumulation o f Evidence and Trigger to 
Action. A large majority o f  individuals reported the occurrence o f dietary change 
during their lifespan. For some it may happen most often as a consequence o f their 
own efforts (Active Path); for others as a result o f changes in their environment 
(Passive Path). The latter changes happen with or without the individuals’ 
awareness, but always with acceptance. The mechanism o f Imposed Change lends 
itself to influencing a person’s dietary habits by changing food provision in the 
micro-environments. The mechanism o f Imposed Change provided the theoretical 
basis for the intervention in the University canteen, which demonstrated that 
customers can be influenced to change their habitual purchases and can be steered 
towards buying healthier options.
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3. T heoretical Im plications
The results presented in this thesis extend the theoretical framework associated with 
dietary behaviour by integrating the effortless, nonconscious elements of behaviour, 
with effortful and goal-directed elements. The following diagram presents how the 
model o f dietary change developed in Chapter 3 (see p. 119) maps onto the existing 
theories o f behaviour.
Figure 21. The integrated model of dietary change.
Dietary Change
Passive Path Active Path
Hot system 
Réflexes
Cool system 
Reflection
Impulses
Emotion
Cognition 
Goal striving 
Self-determination
Willpower
Self-efficacy
Habits
Automaticity 
Nonconscious goal pursuit
In this light the Imposed and Seamless Changes embedded within the Passive Path 
are conceptualized as primary mechanisms o f dietary change that precede changes 
occurring within the Active Path. The Seamless Changes rely on reaction to internal 
cues such as changing taste preferences, changing requirement for the daily amount 
o f food and changing ability to digest food. This kind o f change happens 
unintentionally, mostly nonconsciously and effortlessly. It can be explained as 
happening within the hot part of hot/cool system (Metcalfe and Mischel, 1999) as
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well as the impulsive part o f reflective-impulsive model (Straek and Deutseh, 2004), 
which develop early in life and are emotionally based, fast, accentuated by stress, 
and stimulus-controlled. Externally cued Imposed Changes also fit into this 
framework. The dietaiy change occurs as a reaction to changing circumstances such 
as emigrating to another country, living through times o f war, getting married or 
changing job or school. This mechanism o f dietary ehange, like Seamless Change, is 
also activated unintentionally. However, some individuals may be aware that dietary 
changes happened in their life. In either case, these changes are not resisted as they 
do not threaten the individuals’ self-concept. Strack and Deutsch (2004) make the 
point that the reflective and impulsive systems operate in parallel but the impulsive 
system is stronger, more enduring, does not require much cognitive capacity and 
may control behaviour under suboptimal conditions. Therefore, there is a case for the 
Seamless and Imposed Changes being the primary mechanisms o f dietary change. 
Yet the results o f  the survey presented in Chapter 4 do not support this claim as the 
participants reported making changes along the Passive and Active Paths in almost 
equal measures. However, as the changes within the Passive Path are often 
nonconscious, the participants may have not remembered or simply may not have 
been aware o f the scale o f their Passive Path dietary changes.
Dietary change odeurring within the Active Path, including the mechanisms o f 
Accumulation o f Evidence and Trigger to Action, has the characteristics o f the cool 
part o f the hot/cool system (Metcalfe and Mischel, 1999) and the reflective part o f 
the reflective-impulsive model (Strack and Deutsch, 2004) - complex, reflective, 
slow, attenuated by stress, and self-controlled. Metcalfe and Mischel’s work (1999), 
implies that self-control/willpower depends on strategies developed in the cool 
system and aims at controlling the impulses generated in the hot system. This control 
requires the ability to inhibit an urge to seek immediate gratification (Shoda, Mischel 
and Peake, 1990). Self-control has been conceptualized as goal pursuit (Scheier and 
Carver, 2003) and willpower (Baumeister, Heatherton, and Tice, 1994). The model 
presented in Chapter 3 supports the notion o f goal pursuit (see pp.58-61). 
Specifically, the mechanisms o f  Accumulation and Trigger made partieipants ready 
to pursue goals they set themselves (e.g. lose weight, get fitter, improve self-image). 
Once they chose an action plan and initiated the action (e.g. enrolling with Weight
s.'
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Watchers), they then needed to maintain their plans. Participants described the 
difficulties they encountered in maintaining their new dietary behaviour. Some 
participants seemed to be more suecessful than others. This finding supports the 
strength model o f self-control/willpower developed by Baumeister and colleagues 
(Baumeister, Heatherton, and Tiee, 1994; Baumeister, Vohs, and Tice, 2007), that 
compares the resource o f willpower to a muscle which can be inherently strong or 
weak but which also can become stronger with ‘exercise’. In this context, ‘exercise’ 
is understood as practicing self-control in dietary behaviour. Yet it seemed that 
regardless o f the ‘strength of the muscle’, partieipants were keen to evaluate their 
efforts and make changes if  they deemed the results o f their actions unsatisfactory. 
Usually they would look for different solutions that they thought might suit them 
better and help in their efforts to maintain their desired dietary behaviour (e.g. 
abandoning Weight Watchers and enrolling with Slimming World). Those who 
succeeded in maintaining their dietary change experienced a boost to their self- 
concept. This process can be understood in terms o f changes in motivation from 
introjected to integrated, as proposed by the self-determination theory (Deci and 
Ryan 1987, 2000; Ryan and Deci, 2000 -  see pp. 62-3). Introjected motivation 
stimulates behaviour which boosts self-esteem, sense o f pride and self-approval (e.g. 
losing weight, getting fitter). However, the failure o f goal-directed behaviour can 
lead to experiencing shame, guilt and self-deprecation. Integrated motivation, in 
contrast to extrinsic motivation, maintains behaviour regardless o f external rewards 
and punishments ahd, unlike intrinsic motivation, does not depend on the behaviour 
being interesting or enjoyable. Instead, it rests on the values o f great importance in 
maintaining the ideal self (e.g. ‘I am a person who eats a healthy diet’).
And so, the processes involved in the Active Path dietary changes seem to rely in 
large part on the personal resources o f willpower and motivation. Both ean be 
developed and strengthened. One other personal resource that seems to be prominent 
is self-efficacy (Bandura, 1977a, see pp.52-3), especially when based on the memory 
o f past performance accomplishments o f  both successful and failed attempts at 
changing one’s diet and maintaining it in the long-term. Self-efficacy as a resource 
also can be developed and strengthened through trial and error and the findmgs 
presented in Chapter 3 confirmed this process.
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The Passive Path also includes dietary behaviour that can be explained in terms o f 
noneonscious goal pursuit and automatic and habitual dietary behaviour. These are 
different to behaviour generated within the hot system and through reflexes and 
impulses. The latter are innate while the former have their roots in learning. And so 
individuals are able to pursuit goals nonconsciously (pp.64-6) but these goals have to 
be generated in the existing knowledge structures that are embedded within the 
cool/reflective system. Automatie and habitual behaviour (see pp. 65-7) is also 
generated in existing knowledge structures, but it does not produce an immediate 
response. Instead, it has to be built up over a long period o f time through repeated
• S '
performance. Once the habitual behaviour is entrenched, its performance beeomes 
effortless and automatic. The drawbaeks are that the habits, unlike nonconscious 
goal pursuit, are difficult to change as they are not as sensitive to external cues. The 
intervention presented in Chapter 5 aimed to disrupt customers’ habits in two ways: 
persuading them to buy fruit rather than confectionary and brown baguettes rather 
than white baguettes. The intervention was suceessful in terms o f disrupting habits 
but not in changing them in the long-term. In Study 4b, customers acquiesced to 
buying brown baguettes, but they returned to their old habits when white baguettes 
were on offer again. According to Lally and collègues (2008), it takes 70 days on 
average to develop a dietary or exercise habit. The results obtained in Study 4a 
suggested that different processes were involved in buying fruit than in buying 
confectionary i.e. deliberation vs. impulse. Imposed Change as a mechanism o f 
dietary ehange seems to have an important role in influencing dietary behaviour. On 
one level it can disrupt dietary habits and on another level it can force long-term 
ehange o f diet, leading to the development o f  habit. Changes at both levels are not 
guided by intentions and are often nonconscious. Most importantly these changes are 
accepted because they do not threaten personal self-concept.
3.1. Summary
Possibly, the primary mechanisms o f dietary change are those embedded within the 
Passive Path: Imposed and Seamless Change. They are driven by impulses and 
reflexes and are responses to the immediate cues in the environment. The
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mechanisms that are part o f  the Active Path: the Accumulation o f  Evidence and 
Trigger to Action are secondary and develop with age and to a different extent, 
depending on the capacity o f  the individual to self-regulate. Dietary change viewed 
in this light may explain the high rise o f obesity in countries where high-energy food 
has become cheap and widely available, while energy output requirement had 
diminished as lives became more sedentary. Aceording to this theoretieal view, when 
faced with the impaet o f the obesogenic environment, only individuals with a well- 
developed capacity to self-regulate have a chance to hold on to their optimal weight.
4. M eth od olog ica l lim itations
The presented empirical evidence included four different methods: a systematic 
review, a qualitative study, a survey and an experiment. The use o f a range o f 
methods aimed to provide a systematic and comprehensive investigation o f the 
phenomenon o f dietary change.
The systematic review presented in Chapter 2 evaluated a large body o f evidence 
relating to successful long-term dietaiy^ change. A disappointing consequence o f the 
search results was the inclusion o f studies that were almost exclusively conducted in 
the USA. The only exception was a study conducted in Italy: Esposito et al. (2004). 
This bias was not intentional and may have been reduced if  searches for articles 
were undertaken in hard copies o f journals and if  articles published in other than 
English languages were taken into consideration. These additional steps would have 
extended the search process but they were not feasible on account o f the limited time 
available to the researcher. A meta-analysis was not possible either, as the results
■V-'
reported in the included studies used disparate measures o f  dietary intake. The faet 
that 89% o f the participants in the reviewed studies were women may indicate the 
primary researchers’ bias in designing studies that focus on women’s health and 
health behaviour. This bias could have been developed on the assumption that 
women are more motivated than men in making healthful dietary changes and 
maintaining them in the long-term.
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Therefore, the qualitative study presented on Chapter 3 aimed to reduce the gender 
bias by interviewing an equal number o f men and women. The study used 
Interpretative Phenomenological Analysis (IPA) to analyse a large data set o f 20 
interviews. According to the principles o f  IP A, a sample o f 1 -7 participants with 
relatively homogenous demographic characteristics is optimal (e.g. Smith, 1999; 
Robson 2002; Senior, Smith, Michie et al, 2002) but it is not unusual to see IPA used 
to analyse data from larger samples (e.g. 22 participants in Swift and Wilson, 2001; 
35 participants in Murray, 2004). The use o f IPA in a large sample can be criticized 
for compromising the depth o f the analysis. However, in the present study a large 
and demographically diverse sample provided a more holistic insight into the 
phenomenon o f dietary change while IPA provided the possibility o f integration and 
interpretation of data.
The qualitative method generated a model o f dietary change as perceived by an 
individual with four underlying mechanisms o f change. In order to extend the 
investigative process, a questionnaire was designed to operationalize the findings o f 
the qualitative study (Chapter 4). The questionnaire aimed to establish the prevalenee 
o f the mechanisms o f dietary change across a lifespan in a large community sample 
o f great diversity in terms o f the ethnie, educational and socioeconomic background. 
The categories included in the questionnaire were designed to be as simple as 
possible in order to be understood by a diverse population sample, and to make the 
questionnaire quick to fill in due to limited time available to the participants before 
their doctor’s appointment. This intended simplicity however, compromised the 
validity o f results as some aspects o f dietary change such as changes in portion sizes 
or changes in the intake of bread, pasta, nut, dairy, probiotic drinks, ice cream, fat, 
fibre and/or salt could not be included.
Furthermore, the intended simplicity o f the questionnaire did not accommodate 
individual differences in the perception o f the mechanisms o f dietary changes. For 
some participants, the same type o f change such as, for example, becoming a parent 
seemed to happen gradually through the meehanism o f Accumulation o f Evidence 
while for others it seemed to happen suddenly through the mechanism o f Trigger to 
Action. However, these differences did not diminish the validity o f  the results, as
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the focus o f the study was not the content o f dietary change but the processes 
involved in dietary change.
As the evidence presented in Chapter 3 and 4 used the qualitative method and self- 
report, it was important to provide more objective evidence to support the 
investigation into the phenomenon o f dietary change. Indeed, the strength o f the 
study presented in Chapter 5 was the objective measure o f the intervention’s 
manipulations based on the till sales data. The scope of the study was limited by 
economic considerations related to the canteen’s revenue. For instance, it was 
agreed that the sales o f brown baguettes would only be implemented during a single 
lunch time. This kind o f ehange may disrupt a dietary habit but because it is not 
repeated it cannot realistically influence long-term dietary ehange. Additionally, the 
canteen manager’s agreement to change the location o f fruit and confectionary was 
possible only because the prediction did not imply a substantial loss o f revenue. The 
results confirmed the prediction that changes in location and availability will 
influence customers’ choices, yet the supportive microenvironment in terms o f 
providing only healthy options can only be feasible if  the issue o f making a profit 
loses its power to dictate the menu.
5. Future research
Future research should concentrate on adding to the existing portfolio o f evidence 
relating to the efficacy o f the changes that ean be made in the microenvironments 
which may steer customers towards purchasing healthier options. Primarily, 
workplace and school canteens should be targeted. In many o f them, healthy food 
choices have been available for some time, but ideally these places should go one 
step further and remove all unhealthy items from their menu. Admittedly, this kind 
o f policy is unrealistic and may be seen as highly patronizing. A more realistic 
solution would be perhaps to limit the choices o f unhealthy items i.e. high in sugar 
and saturated fat and increase the choices o f healthy items. A new direction for 
research could be to develop a measure that would record the ratio o f healthy to 
unhealthy items available for purchase in any school or workplace canteen. This
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measure could offer guidelines for catering managers in other places to follow. This 
measure could also contribute to the research which grapples with developing a 
comprehensive measure o f  the ohesogeneity o f  the environment (Lytle and 
Fulkerson, 2002; Lytle, 2009). Lytle (2009) hypothesized that an environment which 
offers very restricfbd food options has a greater influence on individuals’ dietary 
intake than the environment that offers a wide range o f food choices. I f  a wide range 
o f food options is available, individual factors such as personal self-regulatory style 
will dominate the quality and quantity o f food intake. The current obesity epidemic 
demonstrates that many people’s personal self-regulatory styles have not adapted 
well to the ubiquity o f high-energy foods, therefore there is a case for restricting the 
availability o f  these foods in the micro environment. The removal o f  high-energy 
choices is not an option in the current cultural context o f developed countries, but 
some restriction is a possibility. The question then is what should be the ratio o f 
healthy to unhealthy items in a microenvironment that would maintain the 
advantageous dominance o f environmental factors above individual factors?
The optimal ratio o f healthy to unhealthy food options should be assessed by 
monitoring the sales and by assessing customer satisfaction. A measure o f their self- 
regulatory style could be developed on the basis o f a self-reported type o f 
mechanism o f dietary change and weight changes in the past year. This would be 
based on the findings reported in Chapter 4, where the mechanism o f Accumulation 
o f Evidence (an active, conscious effort) has been positively correlated with self- 
reported weight loss in the time period o f the past year, and the mechanism o f 
Imposed Change (a passive acceptance o f changes in the environment) has been 
positively correlated with the self-reported weight gain in the past year.
Different future research, built on the findings presented in Chapter 5, could be 
directed at developing guidelines as to the optimal location and prominence o f 
healthy items over the high-energy items in canteens and in supermarkets. In the big 
UK supermarkets there is currently a trend to provide customers with a ‘lunch choice 
cabinet’ where sandwiches, salads, drinks and confectionary are grouped together to 
make quick lunch-time purchase possible. A potential way to influence customers’ 
choices would be to relocate all foods high in saturated fat, with added sugar and/or
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salt to distant isles o f the supermarket and remove them from the checkout areas. 
This way, the customers would still be able to purchase these items but their 
propensity to impulse buying would not need to be put to test.
6. T hesis Conclusion
This thesis set out to investigate the phenomenon o f dietary change across an 
individual’s lifespan. Numerous theoretical models have been proposed which frame 
dietary change as a snapshot in a person’s life. The life course perspective was the 
only existing theoretical framework that has offered an explanation o f dietary change 
as a continuum across a lifespan. However, being embedded within sociological 
perspective, it emphasized the social and cultural factors in the dietary change.
This thesis adopted the lifespan perspective through several varied research methods,
a model o f dietary change emerged. One o f its elements was tested in the
intervention study. According to this model, dietary change in individuals’ lives
occurs along Passive and Active Paths, with the four underlying mechanisms o f
Imposed Change, .^Seamless Change, Accumulation o f Evidence and Trigger to
Action. Changes along the Passive Path may happen with or without a person’s
awareness, but always with acceptance as they do not threaten the self-concept.
Changes along the Active Path require an active engagement and are an expression
o f the individual’s capacity for self-regulation. Many participants in the cross-
sectional survey felt that their diets are stable across time, yet 99% of them reported
the occurrence o f minor changes across their lifespan. This evidence demonstrated
that although minor adjustments are frequent the overall dietary behaviour is
perceived as stable. Participants viewed dietary changes as significant when they
actively engaged in their initiation and maintenance (Active Path). However, the
results showed that both kind o f changes - Passive Path and Active Path - occur with
almost equal frequency. The overarching goal o f dietary behaviour seems to be the
maintenance of physical and psychological equilibrium. The mechanisms embedded
within the Active Path generate an active struggle to maintain dietary balance, while
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the mechanisms within the Passive Path do not challenge this balance. Therefore 
changes in the provision o f food in the microenvironment appear to be the key to 
healthful dietary change. Specifically the mechanism o f Imposed Change can be 
gainfully employed in helping people to improve their diet as it will not put demands 
on their self-regulatory capacity. Skillful self-regulation is innate to a certain extent, 
but can be improved through learning. Some individuals will be able to control their 
impulses better than others. For these people, the obesogenic environment will not 
pose as big a threat as for those who struggle to self-regulate in the face o f 
temptation.
The model that was proposed in this thesis adopted the life course perspective to 
explain dietary change. It showed that dietary behaviour change does not happen 
only through effort and the maintenance o f this effort, but that it can also happen 
without effort and intention and sometimes in a nonconscious way. Both types o f 
change occurred with almost equal frequency. Participants may have felt that their 
diet was stable but at the same time they reported a high prevalence o f dietary 
change. A promising direction for research is the focus on the obesogenic features o f 
the environment as, arguably, these are rendering those individuals with weak self­
regulation helpless.
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Study Beresford et al., 2006 [WHI]
Method RCT, 6 year follow up
Participants Healthy postmenopausal women (no serious conditions in the 
last 10 years) 50-79 years old, willing to be randomized, with 
>32% daily fat intake at baseline 
Intervention: A  = 19 541 (40%)
Control: N =  29 294 (60%)
Lost to follow Intervention: N =  1867 (9.55%)
up: e.g. due to 
death,
withdrawal o f 
consent, failure 
to provide a 
biomarker
Control: N =  2627 (9.36%)
speeimen, failure
to fill in the food 
diary
Measures o f Prerandomization: 4-day Food Diary
dietary intake At year 1, and in a rotating one-third subsample every year 
thereafter: Women’s Health Initiative Food Frequeney 
Questionnaire
Type o f Intervention: Year 1: eighteen group sessions; Years 2-9:
intervention quarterly group sessions
Control: Not asked to change their diet; received US Department 
o f Health and Human Services’ Dietary Guidelines for 
Americans
Time o f dietary 
assessment
Prerandomization, year 1, 3, 4 and 6
Primary outcome Invasive colorectal cancer incidence
Study Corle et al., 2001 [PPT]
Method RCT, 4 years follow up
Participants Men and women 35 years and older who had one or more large 
bowel adenomatous polyps removed within 6 months before 
randomization
Intervention: N =  194, Age mean: 60.2 (SD: 0.8), Male: 63.4% 
Control: N =  200, Age mean: 61.6 (SD: 0.7), Male: 61%
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Lost to follow up Intervention: N =  25 (12,9%) 
^Control: N =  29 (14.5%)
Measures o f Health and Lifestyle Questionnaire, Food Frequency
dietary intake Questionnaire
Type o f Intervention: Year 1: One to one nutritional and behavioural
intervention counselling weekly for 6 weeks, biweekly for the next 6 weeks 
and monthly thereafter, total o f 19 sessions 
Year 2: group counselling every other month, additional 
telephone contact once a month
Year 3 & 4: group sessions quarterly, monthly telephone eontact 
Control: No counselling, no dietary recommendations
Time o f dietary 
assessment
Baseline, year 1 and 4
Primary outcome Self-rated quality o f  life measures
Study Elm er et al., 2006 [PREMIER]
Method RCT, 18 moths follow up.
Participants Generally healthy men and women > 25 years old with stage 1 
hypertension, body mass index 18.5 k g W  -  45 kg/m^. 
Intervention: N =  268, Age mean: 50.2 (SD:8.6), Female: 64.9%; 
Intervention + Dash diet (Dietary Approaches to Stop 
Hypertension): N =  269, Age mean: 50.2 (SD:9.3), Female: 
57.2%;
Control: N=273:  Age mean: 49.5 (SD: 8.8), Female: 63%.
Lost to follow up Intervention: N  = 3 \ (11.56%) 
Intervention + Dash diet: N =  26 (9.66%) 
Control: N = 2 5  (9.15%)
Measures o f Unannounced 24-hour dietary recalls (1 weekday and 1 weekend
dietary intake day) by telephone interview.
Type of Intervention: Baseline -  6 months: 14 group sessions and 4
intervention individual sessions
Months 7 -1 8 :  monthly group sessions and 3 individual 
'counseling sessions
Baseline -  18 months: exereise and food diaries
Intervention + Dash diet: Baseline -  6 months: 14 group sessions
and 4 individual sessions
Months 7 -18: monthly group sessions and 3 individual
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counseling sessions
Baseline -  18 months: eounseling on the DASH diet; exercise 
and food diaries
Control: Baseline and 6 months: advice to follow the National 
High Blood Pressure Education Program provided in two 30-min 
individual sessions, printed information about community 
resources but no requirement to keep food or exereise diary
Time o f dietary 
assessment
Baseline, 6 and 18 months
Primary outcome Hypertension status, lifestyle changes and blood pressure
Study Esposito et al., 2004
Method RCT, 2 years follow up
Partieipants Men and women with metabolic syndrome, sedentary (< Ihour 
per week o f physical activity), not participated in weight 
reduction program in the last 6 months but maintained a stable 
weight (± 1kg)
Intervention: N -  90, Age mean: 44.3 (SD:6.4), Male: 49% 
Control: N =  90, Age mean: 43.5 (SD: 5.9), Male: 50%.
. ,
Lost to follow up Intervention: N = S  (8.08%) 
Control: A  = 8 (8.08%)
Measures o f 3-day food record including household and leisure time physical
dietary intake activity
Type o f Intervention: Baseline: Recommendations on increasing physical
intervention activity to a min 30min per day
Year 1: Monthly small group sessions with nutritionist, dietary 
advice tailored to eaeh participant 
Year 2: Bimonthly group sessions
Control: Baseline: Oral and written information about healthy 
food choices but no spécifié individual program 
Recommendations on increasing physical activity to a min 30min 
per day
Year 2: Bimonthly sessions with study personnel
Time o f dietary Baseline, year 2
assessment
Primary outcome Endothelial function and vascular inflammatory markers in
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patients with the metabolic syndrome
Study Flood et al., 2008 [PPT]
Method RCT, 4 year follow up
Participants M en and women 35 years and older who had one or more large 
bowel adenomatous polyps removed within 6 months before 
randomization subjects
Intervention: N =  248; Age mean: 61.1 (SE: 0.6), Male: 64.5% 
Control: N  = 502; Age mean: 61.0 (SE: 0.4), Male: 74.5%
Lost to follow up Intervention: N =  4 ( \ .2%) 
Control: N =  3 (0.59%)
Measures o f At baseline and year 4: Food Frequeney Questionnaire, 4 Day
dietary intake Food Record
At year 1, 2, 3 and 4: 24-hour Dietary Reeall asked o f  10% 
random sample
Type of Intervention: Over 50 hours o f individual and group counselling
intervention over 4 years. Materials in the form o f individual modules for the 
participants and nutritionists. Each participant is assigned a 
nutritionist for counselling and another nutritionist for dietary 
assessment
Control: 2-page National Dairy Council “Guide to Good Eating 
^pamphlet
Time o f dietary 
assessment
At baseline and year 4
Primary outeome To determine the effects o f dietary change on serum 
coneentrations o f insulin, glucose, IGF-I and IGFBP-3
Study Howard et al., 2006a [WHI]
Method RCT, 6 year follow up
Participants Healthy postmenopausal women (no serious eonditions in the 
last 10 years) 50 -79 years old, willing to be randomized, with 
>32% daily fat intake at baseline 
Intervention: N = \ 9  541 (40%)
Control: N = 2 9  294 (60%)
Lost to follow up Intervention: N =  1867 (9.55%)
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Control: N =  2627 (9.36%)
Measures o f Prerandomization: 4-day Food Diary
dietary intake At year 1, and in a rotating one-third subsample every year 
thereafter: Women’s Health Initiative Food Frequency 
Questionnaire
Type o f Intervention: Year 1: eighteen group sessions; Years 2-9:
intervention quarterly group sessions
Control: Not asked to ehange their diet; received US Department 
o f Health and Human Serviees’ Dietary Guidelines for 
Amerieans.
Time o f  dietary 
assessment
Prerandomization, year 1, 3, 4 and 6
Primary outcome Change in body weight
Study H oward et al., 2006b [WHI]
Method RCT, 6 years follow up
Partieipants Healthy postmenopausal women (no serious eonditions in the 
last 10 years) 50 -79 years old, willing to be randomized, with 
>32% daily fat intake at baseline 
Intervention: N  = 19 541 (40%)
Control: N =  29 294 (60%)
Lost to follow up "intervention: N =  1867 (9.55%) 
Control: A  = 2627 (9.36%)
Measures o f Prerandomization: 4-day Food Diary;
dietary intake At year 1, and in a rotating one-third subsample every year 
thereafter: Women’s Health Initiative Food Frequency 
Questionnaire
Type o f Intervention: Year 1: eighteen group sessions; Years 2-9:
intervention quarterly group sessions
Control: Not asked to change their diet; received US Department 
o f Health and Human Services’ Dietary Guidelines for 
Americans
Time o f dietary Prerandomization, year 1, 3, 4 and 6
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assessment
Primary outcome Fatal and nonfatal coronary heart disease (CHD), fatal and 
nonfatal stroke, and CVD (composite o f CHD and stroke)
Study Lanza et al., 2001 [PPT]
Method RCT, 4 years follow up
Participants Men and women 35 years and older who had one or more large 
bowel adenomatous polyps removed within 6 months before 
randomization subjects
Intervention: N -  1037, Age mean: 61.4 (SD: 0.31), Female: 
34%
^Control: N =  1042, Age mean: 61.5 (SD: 0.31), Female: 36%
Lost to follow up Intervention: N  = 111 (10.7%) 
Control: N =  126 (12.1%)
Measures of Prerandomization and years 1, 2, 3, and 4: modified Block-
dietary intake National Cancer Institute Food Frequency Questionnaire, 4 Day 
Food Record
Year 1, 2, 3, and 4: 24-hour Dietary Reeall asked o f 10% random 
sample
Type o f Intervention: Year 1: 19 individual counselling sessions (weekly
intervention in the first 6 weeks, biweekly in the next 6 weeks and monthly 
thereafter
Year 2: group sessions bimonthly, telephone eontaet by 
nutritionist once a month
Years 3 and 4: group sessions quarterly, telephone eontaet by 
nutritionist once a month
Years 2 - 4: 3 additional consecutive intervention campaigns to 
boost adherence to one o f the dietary goals
S-
Control: 2-page National Dairy Council “Guide to Good Eating 
pamphlet
Time o f dietary 
assessment
Prerandomization, Year 1, 2, 3 and 4
Primary outcome Dietary change and maintenance over 4 years: reduction o f  fat 
consumption, increase in fiber, ftmit and vegetables eonsumption
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Study Lin et al., 2007 [PREMIER]
Method RCT, 18 moths follow up
Participants Generally healthy men and women > 25 years old with stage 1
hypertension, body mass index 18.5 kg/m^ -  45 kg/m^. 
Intervention: N =  268, Age mean: 50.2 (SD:8.6), Female: 64.9%; 
Intervention + Dash diet (Dietary Approaehes to Stop 
Hypertension): N =  269, Age mean: 50.2 (SD:9.3), Female: 
57.2%;
Control: N=273:  Age mean: 49.5 (SD: 8.8), Female: 63%.
Lo St to follow up Intervention :N  = 31 (11.5 6%)
Intervention + Dash diet: N = 2 6  (9.66%)
Control: N = 2 5  (9.15%)
Measures o f Unannounced 24-hour dietary recalls (1 weekday and 1 weekend
dietary intake day) by telephone interview
Type o f Intervention: Baseline -  6 months: 14 group sessions and 4
intervention individual sessions
Months 7 - 1 8 :  monthly group sessions and 3 individual 
eounseling sessions
Baseline -  18 months: exercise and food diaries
Intervention + Dash diet: Baseline -  6 months: 14 group sessions
and 4 individual sessions
Months 7 -1 8 :  monthly group sessions and 3 individual 
counseling sessions
Baseline -  18 months: counseling on the DASH diet; exercise 
and food diaries
Control: Baseline and 6 months: advice to follow the National 
High Blood Pressure Education Program provided in two 30-min 
individual sessions, printed information about community 
resources but no requirement to keep food or exereise diary
Time o f dietary 
assessment
^Baseline, 6 and 18 months
Primary outeome Evaluation o f adherence to the Dash (Dietary Approaches to Stop 
Hypertension) dietary pattern
Study Newman et al., 2005 [WHEL]
Method Cohort embedded in RCT, 12 months follow up
Participants Women, 27-70 years old, treated for stage I, II or IIIA of
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invasive breast cancer, free o f recurrence disease 
WHEL eohort A =  3,088, Mean age: 54 
Subsample A  = 739
Lost to follow up unreported
Measures o f Four telephone 24- hour dietary reealls (2 weekdays, 2 weekend
dietary intake days) administered on random days over a 3-week period
Type of Between baseline and 12 months: at least 15 telephone
intervention counselling contacts and 12 cooking classes; monthly newsletters
Time o f dietary 
assessment
Before randomization for WHEL and 12 months
Primary outcome The analysis o f the ehange in intake o f vegetables, vegetable 
juice, fruit, fiber, fat and o f the assoeiation between attendanee at 
eooking elasses and dietary adherence
Study PaWz et al., 2005
Method RCT, 12 months follow up
Partieipants Men and women with an adenoma malignant polyp diagnosed 
within the previous 6 months and removed, with no evidence o f 
invasion; had undergone colonoseopy and were judged to be free 
o f further polyps; were in good health otherwise 
Intervention: N =  37, Age mean: 64.5, Male: 68%
Control: A  =40: Age mean: 64.5, Male: 73%
Lost to follow up Intervention + ControlN= 4 (5.19%)
Measures o f Polyp Prevention Trial Quality o f Life Factors Questionnaire;
dietary intake four 24-h dietary recalls obtained by telephone interview on 
randomly selected days (2 weekdays, 2 weekend days) over 2- 
week period
Type o f Intervention: Telephone counselling 30-60 min: 3-10 daily calls
intervention followed by 3-7 weekly ealls, followed by 8 -  10 monthly calls. 
Monthly informative newsletters. Invitation to attend two 
cooking classes
Control: No telephone eounselling, reeeived dietary guidelines 
for redueing eancer risk
Time o f dietary 
assessment
Baseline, 6 and 12 months
Primary outeome Quality o f Life
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Study
s.'
Pfeiffer et al., 2003 [PPT]
Method RCT, 4 years follow up
Participants Men and women age 35 years or older who had 1 or more 
histologically confirmed colorectal adenomas removed within 6 
months before randomization
Intervention: N =  204, Age mean: 61.6 (SD:10.2), Male: 67.6% 
Control: A =  195, Age mean: 62.2 (SD: 9.8), Male: 68.7%.
Lost to follow up Intervention: N = 5  (2.45%) 
Control: N - l  \ (5.6%)
Measures of Baseline, year 1, 2, 3 and 4: 4-Day Food Record, Food
dietary intake Frequency Questionnaire
Each year: unscheduled 24-hour dietary recall administered to a 
newly selected, random sample o f  10% o f participants
Type of Intervention: Year 1: 19 individual counselling sessions (weekly
intervention in the first 6 weeks, biweekly in the next 6 weeks and monthly 
thereafter
"»Year 2: group sessions bimonthly, telephone eontaet by 
nutritionist once a month
Years 3 and 4: group sessions quarterly, telephone contact by 
nutritionist once a month
Years 2 - 4: 3 additional conseeutive intervention eampaigns to 
boost adherence to one o f the dietary goals
Control: 2-page National Dairy Council “Guide to Good Eating 
pamphlet
Time o f  dietary 
assessment
Baseline, year 1, 2, 3 and 4
Primary outcome Rectal mucosal cell proliferation.
Study Pierce et al., 2004 [WHEL]
Method Cohort embedded in RCT, 12 months follow up
Participants Women with complete dietary data at baseline who had not had 
a study end point (e.g., breast eancer event) by the 12 months 
>follpw-up
WHEL cohort: A  = 3,088, Mean age: 54 
Subsample: Intervention: A =  373 
Control: A =  418
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Lost to follow up none
Measures o f Four telephone 24- hour dietary reealls (2 weekdays, 2 weekend
dietary intake days) administered on random days over a 3-week period
Type o f Intervention: Telephone counselling by trained diet counsellors
intervention ^weekly for 4 weeks, monthly for 6 months and quarterly 
thereafter; monthly cooking classes and newsletters
Control: general instructions and materials consistent with 
eurrent guidelines for cancer prevention; invitation to participate 
in quarterly cooking classes; quarterly newsletters
Time o f dietary 
assessment
Before randomization and 12 months
Primary outeome Levels o f intake o f micronutrient- and phytoehemical-rich 
vegetables, finit and fiber in breast eancer survivors
Study Pierce et al., 2007 [WHEL]
Method RCT, 6 year follow up
Participants Women, 18-70 years old, diagnosed with a primary operable 
invasive breast careinoma o f stage I, II or IIIA within the past 4 
years; with no other eaneer in the past 10 years 
Jntervention: A =  1537; Age mean: 53.3 (SD: 8.9)
Control: N -  1551; Age mean: 53.0 (SD: 9.0)
Lost to follow up Intervention: N  = 229 (14.89%) 
Control: N =  238 (15.34%)
Measures o f At baseline. Year 1, 4 and 6: four 24-hour dietary recalls o f
dietary intake random days (2 weekdays, 2 weekend days) conducted by 
telephone over 3 weeks
At 6, 24 and 36 months: the same measure on 50% random 
sample
Type of Intervention: Telephone counselling in three phases of
intervention decreasing intensity: 3-8 ealls in the first 4-6 weeks, by 12 
months 18 counselling calls on average, attendanee at 4-12 
cooking classes, reeeived 12 newsletters; by Year 4 partieipants 
received 31 calls on average and 48 newsletters
Control: Advise to follow 5-A-Day diet
Time o f dietary .^Baseline, 6 months. Year 1, 2, 3, 4 and 6
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assessment
Primary outeome Invasive breast cancer event (recurrence or new primary) or 
death from any eause
Study Prentice et al., 2006 [WHI]
Method RCT, 6 year follow up
Partieipants 'Healthy postmenopausal women (no serious conditions in the 
last 10 years) 50-79 years old, willing to be randomized, with 
>32% daily fat intake at baseline 
Intervention: A  = 19 541 (40%)
Control: N =  29 294 (60%)
Lost to follow up Intervention: N =  1867 (9.55%) 
Control: N =  2627 (9.36%)
Measures o f Prerandomization: 4-day Food Diary;
dietary intake At year 1, and in a rotating one-third subsample every year 
thereafter: Women’s Health Initiative Food Frequeney 
Questionnaire
Type of Intervention: Year 1: eighteen group sessions; Years 2-9:
intervention quarterly group sessions
Control: Not asked to change their diet; received US Department 
o f Health and Human Services’ Dietary Guidelines for 
Americans
, .
Time o f dietary 
assessment
Prerandomization, year 1, 3, 4 and 6
Primary outcome Invasive breast cancer incidence
Study Schatzkin et al., 2000 [PPT]
Method RCT, 4 years follow up
Partieipants Men and women 35 years and older who had one or more large 
bowel adenomatous polyps removed within 6 months before 
randomization subjects
Intervention: N  = 1037, Age mean: 61.4 (SE: 0.31), Female:
34%;
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Control: N =  1042, Age mean: 61.5 (SE: 0.31), Female: 36%
Lost to follow up Intervention: A =  134 (12.9%) 
Control: N -  159 (15.2%)
Measures o f Polyp Prevention Trial Quality o f  Life Factors Questionnaire,
dietary intake Health and Lifestyle Questionnaire, Food Frequency 
Questionnaire, 4 Day Food Record; 24-hour Dietary Recall asked 
o f 10% random sample at Year 1, 2, 3, and 4
Type o f Intervention: Over 50 hours o f individual and group eounselling
intervention ^over, 4 years. Materials in the form o f individual modules for the 
participants and nutritionists. Each participant is assigned a 
nutritionist for counselling and another nutritionist for dietary 
assessment
Control: 2-page National Dairy Council “Guide to Good Eating 
pamphlet
Time o f dietary 
assessment
Prerandomization, Year 1, 2, 3 and 4.
Primary outcome Recurrence o f colorectal adenomas.
Study Thomson et al., 2002 [WHEL]
Method Cohort embedded in RCT, retrospective
Participants 3,109 women, 27-70 years old, treated for stage I, II or IIIA o f 
invasive breast eancer, free o f reeurrence disease
Lost to follow up 25 (0:8%)
Measures of .^ A questionnaire o f eurrent and retrospective (pre-diagnosis)
dietary intake dietàry and lifestyle habits; 4 days (2 weekdays, 2 weekend days) 
o f telephone dietary recalls over a 2-week period
Type of 
intervention
none
Time o f dietary At prerandomization for WHEL and retrospeetively: pre and
assessment after the diagnosis o f breast eancer
Primary outcome To describe dietary patterns o f women before and after the breast 
eancer diagnosis
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Study Thomson et al., 2004 [WHEL]
Method Cohort embedded in RCT, 4 years follow up
Partieipants Women who had completed eonventional therapy for 
Stage I, II, or IIIA primary operable invasive breast cancer 
within the past four years, 18 to 70 years old, were accessible by 
telephone, and had eompleted a physician evaluation within 3 
months o f randomization to confirm no evidence o f recurrent 
disease
WHEL cohort: A  = 3,088, Mean age: 54 
^vibs,2mp\e: Intervention: N  = 37, Age mean: 55.5 (SD:9.2) 
Control: A  =40,  Age mean: 52.3 (SD: 9.0)
Lost to follow up Intervention: A =  15 (40.5%) 
Control: A =  10 (25%)
Measures o f Arizona Food Frequeney Questionnaire
dietary intake
Type of Intervention: Telephone eounselling by trained diet counsellors
intervention weekly for 4 weeks, monthly for 6 months and quarterly 
thereafter (9-48months); monthly cooking classes and 
newsletters
Control: general instruetions and materials consistent with 
current guidelines for cancer prevention; invitation to participate 
in quarterly cooking classes; quarterly newsletters
Time o f dietary Baseline, 6, 12 and 48 months
assessment
Primary outcome Changes in body weight and body composition (body mass 
index, waist/hip ratio, body fat, lean body mass)
Study Tilley et al., 1999
Method RCT, 2 year follow up
Partieipants ^Mostly male automobile industry employees at inereased 
colorectal cancer risk
Intervention: A =  2240, Age mean: 55 (SD: 11.28), Male: 97%; 
Control: A =  2802, Age mean: 58 (SD: 12.18), Male: 98%
Lost to follow up Intervention: unreported 
Control: unreported 
Total: 28%
Measures of National Cancer Institute food frequeney questionnaire
dietary intake
Type of Intervention: Year 1: five nutritional classes, mailed self-help
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intervention materials
Year 2: The personalized feedbaek eonsisting o f a graphic 
comparison o f employees’ diets to the USD A 
Food Guide Pyramid and motivational messages based on stage 
o f dietary ehange and results from food frequency questionnaire
Time o f dietary 
assessment
Baseline, Yearl and Year 2
Primary outeome Dietary change and maintenance over 2 years: reduction o f  fat 
consumption, increase in fiber, fruit and vegetables consumption
Study W anke et al., 2007 [PPT]
Method Cohort embedded in RCT, 4 year follow up
Participants Men and women 35 years and older who had one or more large 
bowel adenomatous polyps removed within 6 months before 
randomization subjects
intervention: N =  1037; Age mean: 61.4 (SD: 9.8),Male: 66.4%
Lost to follow up A =  204 (19.67%)
Measures o f Prerandomization and years 1, 2, 3, and 4: modified Bloek-
dietary intake National Cancer Institute Food Frequency Questionnaire, 4 Day 
Food Record
Year 1, 2, 3, and 4: 24-hour Dietary Reeall asked o f 10% random 
sample
Type o f Intervention: Year 1: 19 individual counselling sessions (weekly
intervention in the first 6 weeks, biweekly in the next 6 weeks and monthly 
thereafter
Year 2: group sessions bimonthly, telephone contact by 
nutritionist once a month.
Years 3 and 4: group sessions quarterly, telephone contact by 
nutritionist once a month
Years 2 - 4: 3 additional conseeutive intervention campaigns to 
boost adherence to one o f the dietary goals
Time o f dietary 
assessment
■'Prerandomization, Year 1, 2, 3 and 4
Primary outcome Adherence to the Polyp Prevention Trial dietary intervention
Study W inters et al., 2004 [WINS]
Method Cohort embedded in RCT, 12 months follow up.
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Participants 200 postmenopausal women treated for early-stage breast eaneer,
participating in WINS, randomly selected from 
^782 participants in the low-fat diet group who had data at 
baseline and at the 12-month follow-up 
Strictly adherent group (SA) N = 50 
Non strictly adherent group (NSA) N = 113
Lost to follow up none_____________________________________________________
Measures o f 24-hour unannounced dietary recall obtained by telephone on 3
dietary intake____ non-consecutive days_______________________________________
Type o f Intervention group o f WINS: An individually prescribed fat gram
intervention goal between 20 and 30 g o f fat per day to provide 15% energy
from fat. Instructions on a low-fat diet were based on the five 
principles o f the WINS Low-fat Eating Plan. Partieipants were 
allowed to choose how to apply these guidelines in planning their 
meals
Time o f dietary 
assessment
At baseline and 12 months
Primary outcome Assessment o f the types o f dietary changes made by women who 
successfully reduced their fat intake in response to low-fat diet 
instruction and to evaluate the effects o f these changes on 
'•nutrient intake
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Guidelines for Teaching and Research.
The Committee should be notified of any amendments to the protocol, any adverse 
reactions suffered by research participants, and if the study is terminated earlier than 
expected with reasons.
You are asked to note that a further submission to the Ethics Committee will be required in 
the event that the study is not completed within five years of the above date.
Please inform me when the research has been completed.
Yours sincerely
Catherine Ashbee (Mrs)
Secretary, University Ethics Committee 
Registry
cc: Professor T Desombre, Chairman, Ethics Committee 
Professor J Ogden, Psychology, SHS
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P artic ip an t -  F red
Q: Can w e  start w ith your diet w hen you  w ere a child  and go  
through all the changes?
A: Going back to when I used to live at home with my parents as 
far as I can remember, when I was a child -  you obviously get what 
you are given shî 1 always used to eat quite healthy with my parents | , j -
-  wheatabix for breakfast, there would be school lunches I guess J  
and then I would came home in the evenings it would be proper 
evening meals with vegetables and potatoes and meat, different 
every day.
Q: W hat about school lunches -  do you rem em ber them ?
A: They weren’t very nice... for desert I always picked an apple or 
a piece o f  fruit, I never used to like the pastry and the stuff. I 
always used to have meat for school lunches or fish... never really 
any rubbish, 1 never really eaten a lot o f  fried food, I’ve never been 
 ^ fan for fned bacon and things out o f  a frying pan... I steered clear 
/ o f that even now so it’s always been grilled or oven baked what I 
eat. My mum always used to cook nice meals, nice shepherd’s pies 
; and things, broccoli and really nice vegetables. When I left home 
and moved to Canada to work over there for 3 years it was a bit 
different because I was with fiiends and we never used to cook -  ' LA/\
you know, guys living in the house, working we used to have Y  -
' burgers at lunch tim e.. so that was a gap between 21 and 24 when  ^  ^  ^ ^
I think it slipped a little bit and I used to eat a lot o f  rubbish and | J ' 
milkshakes, not so much fried food but it was still a lot o f  
takeaways. And then when I moved back home again 1 got back on (; ’ c
the wagon eating healthy -potatoes... always vegetables, I do like 
my vegetables -  broccoli and my cauliflower -  fresh vegetables 
and fruit, I eat a lot o f that and I still don’t eat fried food. I do have 
the odd takeaway even now, maybe some fish and chips or , ;
something like Âat once a month or maybe a kebab, not a lot once " ^
a month just as a treat really. I don’t eat a lot o f  sweets, biscuits, 1 
am not a greatTan o f  dairy products -  they give me a lot o f  j
headaches, even though 1 do like cheese and milk 1 don’t really get ^
involved with them because they give me headaches and migraines ^  r A - 
and things., chocolate ... I do like chocolate bùtTdon’t eat it. I  ^ '
guess that’s why 1 don’t put on weight really because 1 can’t eat , -j , ■
some o f  the stuff I’d like to eat. ^  f
Q: H ow  did you discover that dairy gives you  headaches?
A: I had a lot o f  headaches when I was younger and my mum took 
me to the optician but my eyes was fine, my son is the same now  
and my daughter -  they botii get headaches cause they eat a lot o f  
chocolates and things like that -  they can eat them but in very small 
doses they don’t get the headaches.. .can’t eat really things that are 
bad for you - Easter is a bad time because everyone eats Easter 
eggs!
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Q: Is it en effort to steer away from chocolate and cheese? ^  cx? ‘ L Af"
A; No, not for me it isn’t at all because ... I do have a bit o f cheese >
every now and again, a tiny bit of cheese but if  you have loads o f  ' ,.j ' :..k.
cheese and biscuits it does start the headaches off. Even now, not " /
so bad now but I am so not used to eating that I just don’t bother
with that. I do eat some biscuits, I do like some biscuits some times
but apart from that I don’t eat a lot o f rubbish really which is really
healthy.
Q; When you got back from Canada did the changes in your
diet occur gradually or did you woke up one day and said |
that’s it! ^  V  / /
A: I was back living with my parents so you know for a couple for _  'J in y -  ■
years - 1 was still single at a time- so obviously my parents cooked * A ‘ ‘ -
for me so 1 was getting the food the substantial food that I had most / '.v-,.: O ' ^
o f my life so it was gradual weight loss thing over those two years/
(■Q: So you put on weight in Canada?A: OH, yes. I was probably about 10 stone in weight when I went ad~ C-
to Canada and when I came back I was probably 12 but I did drink w
beer at the time so that’s why .. .that’s quite a lot o f rubbish in it *
that makes you fat. But 1 stopped drinking alcohol about 10 years 
ago so 1 haven’t drunk alcohol for ten years and put that down 
as my main weight loss -  not drinking alcohol, beer.
fQ: W hat motivated you to stop drinking?
/ 'A; Getting out o f shape. Getting back to 1970s people was always ’j 
■ ' ' (  ^ j  slim and fit wasn’t they -  you didn’t see many large people. It’s
only in the last 20 years that people indulged in drinking lots o f ’
beer and getting out o f shape. And 1 looked at myself about 10 *. ’
years ago and 1 said ‘that’s not right’ and 1 just woke up one ^
, „ morning and said ‘I’m not going to drink no beer anymore’ and 1 _
4 C.. haven’t done since that day cause 1 have will power cause I have -  . .
C I haven’t touched it since and I’ve never really wanted to. 1 just y
;  ^ r '  I  drink water, coffee, some soft drinks, nothing else. u
Q: Is it an effort to maintain this non-drinking state?
A; No, not at all. 1 go out with my friends to pubs and clubs and I y  ,  ^ ,
have done in the past 10 years and I feel really the same — I drink i j r . - ~ ^
diet coke or an odd can o f red bull which is like ... it perks you up j
it gives you energy. No, no effort at all to stop drinking and 1 >  t
wasn’t a heavy drinker at all by any means it’s like going out with é  '
friends and drinking lots o f beer but! thought no...
Q: I just want to go back to that time, how you w ere thinking  
about yourself and how you arrived at the decision to do 
som ething and you chose ‘beer’ -  other people m ay choose ‘no 
hread’ or ‘more exercise’. I Just want you to go back to that 
time you were not happy with yourself.
L
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A: It probably goes back a little bit further than that that I was 
thinking about it -  maybe for 15 years. I did martial arts -  kung fu 
and I still am trying to do that 2 or 3 times a week. Lots o f  
competitions and fighst over the years and then I remember it must 
be slightly longer that that, it must be 12 years ago that I stopped 
drinking because it was 15 years ago that I started doing martial 
arts and I was well out o f shape and a lot o f people that was doing 
it was really slim -  athletic type - and quick, and I was thinking 
about it for about 2 or 3 years to see what I can do - 1 wasn’t fat I 
was just big. So I wanted to be slim and like the rest o f the m ^ ia l 
arts fighters. So I woke up about 12 years ago, 1 looked at myself 
 ^and 1 said ‘it’s not me’ 1 never used to look like this and never used 
to ha\^Tnts o f tummy ^ d  wobbly bits -  man boobs - 1 think they 
call them. So 1 stopped, 1 just said ‘right, from now 1 am not going 
to have any beer!’ 1 remember the first week -  my mates wanted 
me to come out for a drink and I really didn’t want to have that pint 
of beer, something in my head say ‘no, you’ve made your decision 
not to have a pint -  don’t!’ and 1 guess that was the only time that I 
found it hard -  that one night and 1 didn’t touch it and after I’ve 
done that an ,^ I woke up the next morning and 1 felt really good 
because I felt good 1 wanted to do it more.
 ----------------------------------------- A'' —
Q: Did you feel good physically or mentally?
A: Mentally at first and then mentally made me feel good 
physically as well. Your mind plays a huge part how you exercise 
adn feel. Because 1 had my head round it to say that I didn’t want to 
do it anymore - the fact that I went out and I didn’t touch any beer 
made me feel reallv good . And after it got easier and easier and 
after a week 1 (didn’t even think about drinking beer -  in that short 
'space o f  time! And then 1 actually saw myself getting slimmer, 1 
could notice it and then 1 got a little bit obsessed with it, like ‘what, 
else can 1 do’ so 1 started doing a lot o f sit ups and things like that 
'and lots and lots o f exercise. And 1 started to eat lots o f  chicken, 
that’s when 1 started not have not too many fatty things - 1  used to 
have lots o f takeaways still when young, even though 1 wasn’t 
drinking we still used to get fish and chips or something but 1 cut 
that out as well so cutting these little extra bits out helped. And as 
the years went by 1 gradually lost weight slowly and because it was 
slowly, slowly lUori’t put any weight now; at all! 1 can eat what 1 
want to - 1  don’t but 1 can and I never put on any weight and I 
always stay the same size about 9 and a half stone so over the 
course o f 12 years I’ve dropped 2 and a half stone and 1 stayed that 
way.
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Q: Do you remember how many times you went to the pub in 
this first week of not drinking?
A: The only time I found it quite difficult was the first time 1 went 
to the pub. As I say when 1 woke up the following morning 1 felt 
, f  ' ' y  good that 1 didn’t drink any beer -  it gave me more incentive not to 
/ r  '^y^nok it seemed like a good thing, once I’ve done that and after that
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night I neve? wanted beer, something went on my mind to say ‘I
never want to drink beer anymore’ and I haven’t and now I don’t_
even think about it. Now talking about it it’s the first time I am 
*~lillang about it for years.
Q: You said that gave you a buzz, som ething you can control...
I A: Yes, I stopped it! and because I stopped I thought ‘what else 
can I do?’ because I wanted to look superfit - 1 was probably a 
little obsessed with it - 1 wanted to look like Bruce Lee, I wanted to 
, look so bad ... I never went to the doctor tolget the advice on diet. 
I’ve done it all myself,
/ ■ '
Q: How did you have ideas about w hat you can improve in 
your diet?
A: Because you hear about, you see all these commercials on the 
TV saying what’s good for you what’s not good for you and you ' 
probably take it in your mind. You watch TV commercials and you 
think: I’ll try that.. .like fish -  and you try it and you like it: ‘ it’s 
nice, it’s filling me up and it’s eating healthy’. It wasn’t an 
overnight thing j@r.me. It took me years to do it properly. v
Sometimes I used to think ‘it’s not working’ but then you carry on, j 
forget what was in your mind and then you sort o f  reassess vourself/ 
6 months later a n ^ o u  are getting better so it was obviously 
working, ! still do sometimes eat McDonalds and things like that 
because I know I am not going to put on weight -  if  I was to eat it 
eyery_day youjvould do but I don’t so I guess I am quite lucky now 
that I can eat what I want and not put on weight -  cause I have such 
,  / ^ an active lifq,r- in my private life I go to gym and I still do martial
^ * arts and I do a lot df running and it’s all good for you, and of  
course if  I eat healthy my kids do too. And they like it. They enjoy 
it and we do go out and do ask sometimes ‘can we have 
McDonalds?’ ‘Yes, why not, it’s been a month, let’s have a 
McDonalds’. Because I brought them up like this I guess: they are 
15,17 and 19 they enjoy this food and they are used to it and they 
don’t go out and want rubbish all the time like I never did.
Q: Are you still assessing yourself to try and m ake further 
improvements?
A; No, I’ve arrived - 1 don’t want to get any slimmer because I am 
good weight now and I’ve got so much energy for my age -  it’s 
unbelievable. Friends can’t believe how much energy I’ve got. My 
kids can’t believe how fast I can run for my age. My kids can’t 
believe the way I am -  kid’s friends their dads are not like that... It 
makes you think in your mind how good it was what I’ve done to 
myself to achieve it how I look. I’ve got muscles everywhere I 
can't really get any Better and I don’t want to, if  1 carry on eating 
the way I eat and carry on my lifestyle... Where I can over the next 
few years -  I’m not gonna change — it’s been 12 years ..
J
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Q: Can w e go back to the tim e before the change -  it seems to 
me that things that are im portant to you now where not 
important then.
A: They were weren’t important to me then because a young guy -
early 20s with his friends going out getting drunk in a different ^  ^
country, eating what you like, parents not around to tell me off s o __
what I migh? call ‘the universïÇnfifc^ me working abroad and ^
having a good time, not living at home and doing what I want to 
do. But when I got back and I lived with my parents I didn’t think 
what I was eating but I was staring to lookat myself .. But then ^
I'
again I did loose a bit of weight because when I got back from 
Canada I was living with parents but I didn’t loose great deal '
because I was still drinking beer at the time and I was having an ‘ '
odd takeaway but I wasn’t eating takeaways all the time -  three ^
times a day like in Canada. I was slowly slowly loosing weight notj 
you’d notice it so over these two years I lost probably half a stone?
Because I was still indulging in bits and pieces and it wasn’t until r
two or three years later that I started the martial arts and I wanted to -y
look good. j cW  - (
Q: So when you started the martial art classes you started to 
look around and that influenced your decision?
A: Yes, it did, it was a big part o f it.
Q: W ere you married at the time?
A; Yes only just..
Q: So you got the girl despite o f how you looked?
/A: I didn’t look horrible, I wasn’t like big -  probably just look like , ,   ^  ^ ^  - ( *
, , . ■ V an average man but for me it wasn’t good enpMghbecause 1 was \
j  really getting involved with my inartial arts and martial’ artslhey 
• y  are always small and slim because o f  the speed you need to
' • perform at, you can’t keep up if you are big so that was a big part
b t /n 1 r > ' « y  o f it and before I started martial arts I noticed that I didn’t want to , ,
 ^ v; V . /  ' look like that. I already made a decision that I am a little bit and f "
, , < stopped drinking beer. i ■ v  Z'
Q: W hat is interesting to me that you identified beer as the 
main culprit.
' . , A: Yes, I said to you..
Q: You didn’t go for anything else? .
A: Not for starters. I think it was the fact that when I left mum and '  ^T
was married... I think it was definitely the beer that was the main ^  ^  ^
culprit cause I used to drink quite a lot o f pints o f beer and it’s s o   /
fattening - even one pint. You drinking it in the evening so you are
not burning it off so it’s lying on your tummy and if  you have a • tC - X  ^
kebab later on it’s just add to it. I was starting to get a little out o f \ ' , ~ -
Abreath and tired in the evenings when I’ve worked falling asleep. I  ^ ^  ^ .
wasnfthùgeBîït Î was too big for my size that’s when I made a v  ^
§
V
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decision -  martial arts I’ve been doing it for a while -  no rnpre  ^  ^ X
beer, no more rubbisK try to look good and I did that was it. Once I o  o- 4> c .
made the decision in my mind I stuck by that decision to do it. ^  ^  J'fr.tC ./
Now, 14-15 years later I’ve fiol l^K o f enerer^Tdon’l ftnd w o *  ,0 2 ^ ,  J e . -,
, '' I difficult, I go from work to home have something to eat and try i  ^ 'l€ i
fhu'i ' I martial arts for two hours or to a gym, get home -  not tired, get that
5-6 hours sleep and I am not tired in the morning. I don’t get tired J-c-c r
now at all.
Q; Do you remember earlier In your life before the decision  
about the beer that you had a lot o f  w ill power and when you  
said ‘I am ^olng to do som ething’ you stuck with it?
A: Are you talking about anything? I can’t really remember nothing , .
as big as that because that is a reallv life changing decision what I  ^ J
made really. I could be 16 stone now if  I didn’t make that decision. ^
I guess if  I make my mind up about doing something and I want to o j iV  '
do it I will, I guess but there won’t be a decision like that the diet ^  a i -
thine -  it was something that had to be done... I do have a lot o f J t ’g
UXf '  m il power, I do persevere and carry on and carry on and carry on. 1
am like that really.
Q: Do you think you were like this before you got into m artial 
arts or did you find it in yourself... , .
A: I found it in myself.. I think it was the diet thing that made me f f  - f.
realise I have got quite a lot o f will power. Before that I don’t ^  <—
remember any... ‘
Q: Has anything happened before you made these significant 
changes something indicated to you that i f  you really put your  
mind to you can do it? Do you think It was there but it was 
undiscovered?
M /\ t  A: Undiscovered! Because I was still only young before -well,
"y early to mid twenties. No, I’d say -undiscovered. I would 
(p ^  remember if  there were any times that I needed a lot o f will power
^ ^ , and I don’t remember anything so it must be undiscovered I
y- ‘ ' / guess... I used to be scared o f  height but now I am not. I guess it
was due to going on a lot o f roller coasters so I guess it was always 
there -  the will power but I didn’t really discover it until 1 wanted
to change my life and now of course I could probablv do whatever,   ,
 I wanted to do if  I made that decisiomj think it’s; in my mind now C-M t
that I can do anything that I want to if I really wanted - 1 will. ?
Thank you very much
Q: You w ere saying about the goals?
I / f ' ' ■ j ’ A: I did notice before I started martial arts that I was_overwei^ , j , ' j  ,
, / , , i , y . and I was eating unhealthy food but when I took up martidi arts \
“ " ' '■ ■■'' that was my goal - look good, be a good martial arts fighter, be fit ^
I •' ' » and headed for that goal and I got there un the endTlttook quite a /
■C
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long time and a lot o f perseverance but because I wanted it so bad I 
got there in the end.
Q: When you set on the route to achieve your goal did you
think about time frame -  how long it’s going to take? / ^ ' ,
A; No, I didn’t think about the time because if  I carried on the way KO *
I was going eventually I’d be there and o f  course the more you do û 'i  ^ ^ ^  i  j
it, the more you exercise, the more you train, the more you eat i /  4 yMjO u  1
healthy, the more you don’t drink -  each day you feel better, I 
/  noticed it at work - 1 was working faster, working harder, managed 
^ , /  to climb up trees really quickly, chop them down and run. I can run
’ ' ^   ^ j  ' faster now that I could fifteen years ago, a lot faster and I am 44 i - ? ("  ^ I
0  years o f age. I just have so much energy! See, you have to have ^
goal in life and that was my goal and I went for my goal and that’s ' 
what I wanted.
/ Q; Did you have to keep reminding yourself of your goal?
/  A: No, because I knew what 1 wanted and you have to have will
power to do it, you have to want something so bad and I wanted it,
^  j-  ^ , I wanted to look good, I wanted to be fit and wanted to be a good
' . /  marshal arts fighter and because I wanted it so bad I was not going
r  ^ ^ V to let anything in th e w ^  o f it. That’s what I am saying -  youhave' o  v (
 ^ "  ïÔTîâvë a goal, you have to 3 b i f  yourself, can’t let anybody tell you ^
‘ooh, you are overweight, go and loose weight’ It doesn’t work.
You have to be focused on what you want and anybody can do it, 
anyone has got that same frame o f mind i f  they pick something 
they want to look like or be like if  they head for that -  they’ll get
there. It might take years but they’ll get there. And each day of ^
each week that they go for what they want they will feel slightly 
better all the time -  eating healthier, more exercise.
Q: It seems to me that you’ve achieved your goal.
A: Ooh, yes!
Q: So what now, do you have more goals? , ,
A: I am proud the way I look, I feel fit and energetic, I like walking |p
around and being slim, I am just enjoying my life now. I don’t have ^  ; e  tc: ; (
J o  do that much anymore tpjmmtain it, I doiLt have to. My job as a 
""gardener, keeps me fit all day so that bums my breakfast and my ^
lunch off and couple o f nights a week I might go swimming and ^
it’s something I want to do not because I have to do it now. I just 
enjoy doing the exercise now. I’ve got no more goals now, I am 
there, my goal has been scored.
Thank you very much.
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CHANGE
The passive self does not drive or
generate change
In the Passenger^s Seat
Age (Ray, Tom, Liz, Valerie, Janice, 
Daniel, Huw)
Money (Paul, Nigel, Tom, Janice) 
Nutritional Zeitgeist (lard -Cecil, 
Sarah, Janice; veg - Ray)
Job (Paul, Nick, Ray, Cecil)
School (Tom, Nigel)
Country (Heli, Saras, Miriam) 
Marriage (Nick, Paul, Daniel, Ray, 
Saras)
Availability (Cecil, Liz, Janice) 
Convenience (Saras, Nigel, Nick, 
Tom)
Picking up bad habits (Sherri, Nick, 
Ray, Tracy, Mariam)
Seasons (Tracy, Mariam)
The self becomes active striving for control and mastery, change is 
motivated by In the Driver’s Seat
Growing Concern Trigger
Weight (Paul, Ray, Nick, ‘Enough is enough!’(Paul,
Nigel, Janice, Jessica, Tracy) Nigel, Nick, Sherri, Tom,
Health (Maria, Heli, Nick, Liz,)
Janice, Ray, Mariam) Results of medical
Fitness (Nigel, Nick, Sherri, examination (Mariam,
Huw) Cecil)
image (Fred, Nick, Jessica) Drastic event (Valerie)
Self-esteem (Nick) TV Programme (Janice,
Treatment of animals Ray)
(Janice, Valerie) Internet (Paul)
Balance (Nigel, Daniel) Observation made by
Bad habit (Nick) another person (Louis,
Vicious circle (Nigel) Mariam, Daniel)
Clothes too tight (Tracy)
Goals
Loose weight (Nigel, Cecil) 
Become vegetarian (Valerie) 
Improve health (Tom, Ray)
Improve image (Fred, Jessica) 
Regain self-esteem (Nick) 
Improve fitness (Sherri, Huw)
Drawing board
1. Looking for inspiration/help
•  parents (Maria, Huw, Daniel)
•  nutrition books (Ray, Valerie)
•  internet (Paul)
•  magazines (Nigel, Ray, Janice)
•  expert advice (Nigel, Ray, Tracy, Daniel)
•  Weight Watchers (Sherri, Janice, Jessica, Tracy)
•  Talking to people (Nick, Jessica, Tracy, Huw, Janice)
2. Choosing realistic option
food preferences (Paul, Sherri, Valerie)
exercise leading to dietary awareness (Nigel, Nick, Huw, Sherri, Cecil) 
cutting out an item (crisps -  Ray; beer -  Fred; sugar - [Sareas, Louis, Mariam) 
cutting down (Coffee -  Paul; Sugar -  Ray)
adding an item (water, honey -  Ray, supplements -  Paul; seeds - Sherri) 
finding alternative (diet coke -  Paul; decaf - Valerie) 
reduce meal sizes (Nick, Nigel, Saras) 
eating more fhiit and veg (Nigel, Tom, Mariam) 
moderating alcohol (Daniel, Janice, Nigel) 
following a particular diet (Huw, Nick, Jessica)
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Challenges facing the self
Internal
•  self-efficacy and will power (Fred, Paul, 
Fred, Cecil)
•  perseverance (Louis, Cecil, Sherri, Paul)
•  selective will power (Paul, Mariam, Janice)
•  food preferences (Paul, Valerie, Liz, Cecil)
•  struggle with alcohol (Nigel, Daniel)
•  time management (Mariam, Heli)
•  conflicting beliefs (Valerie)
External
•  festive occasions and holidays 
(Jessica, Valerie, Cecil)
•  job change (Nigel, Paul)
•  school change(Nigel)
Applied strategy
control -  rigid versus relaxed (Nigel, Fred, Nick, Tracy, Huw) 
regulation o f purchase and consumption o f treats (Nigel, Mariam, Jessica, 
Tom, Fred, )
moderating alcohol consumption (Janice, Daniel, Cecil) 
fine-tuning (Cecil)
regrouping after a lapse (Nigel, Nick, Cecil) 
proceeding in stages (Nigel) 
establishing a regular pattern (Nigel)
Evaluation
Disappointing result
•  back to the 
drawing board 
(Jessica, Ray)
•  acceptance 
(Valerie, Huw)
•  temporary 
resignation 
(Mariam, Paul)
Satisfying result
Short term
•  weight 
loss 
(Fred)
• increased 
energy 
(Fred, 
Maria)
•  positive 
feedback 
(Nick, 
Nigel)
Long term
•  development o f a good 
habit, routine (Maria.)
•  getting rid o f a bad habit 
(Fred, Janice)
•  self image (Fred, Nick)
•  new and valued aspect o f  
self (Maria, Sherri)
•  virtuous circle (Fred, Louis, 
Mariam)
•  self-efficacy ( Fred, Nick)
•  self in control and masterful 
(Maria, Fred)
312
O r i g i n s  o f  b e h a v i o u r  c h a n g e
---------------------------- « 4 - ^
Accumulation Triggers
Passive Active ■
Active
• Age •  Weight (process o f self­
•  Money •  Health regulation)
• Nutritional •  Fitness
Zeitgeist •  Image and • ‘Enough is
♦ Picking up bad Self-esteem * enouÿi’
habits •  Treatment o f •  Results o f medical
•  Seasons animals examination
• Convenience •  Balance •  Drastic event
•  Availability •  Bad habit •  TV programme
• Vicious circle •  Internet
•  Observation made
by another person
• Clothes too tight
Goals
Loose weight 
Improve health 
Improve fitness 
Become vegetarian 
Improve image 
Regain self-esteem
Passive
School
Country
Mamage
Drawing board
1. Looking for inspiration/help
• parents (Maria, Huw, Daniel)
• nutrition books (Ray, Valerie)
•  internet (Paul)
• magazines (Nigel, Ray, Janice)
• expert advice (Nigel, Ray, Tracy, Daniel)
• Weight Watchers (Sherri, Janice, Jessica, Tracy)
• Talking to people (Nick, Jessica, Tracy, Huw, Janice)
2. Choosing realistic option
food preferences (Paul, Sherri, Valerie)
exercise leading to dietary awareness (Nigel, Nick, Huw, Sherri, Cecil) 
cutting out an item (crisps -  Ray; beer -  Fred; sugar - jSareas, Louis, Mariam) 
cutting down (Coffee -  Paul; Sugar -  Ray)
adding an item (water, honey -  Ray; supplements -  Paul; seeds - Sherri) 
finding alternative (diet coke -  Paul; decaf - Valerie) 
reduce meal sizes (Nick, Nigel, Saras) 
eating more fhiit and veg (Nigel, Tom, Mariam) 
moderating alcohol (Daniel, Janice, Nigel) 
following a particular diet (Huw, Nick, Jessica)
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Change
Passive Active
Seamless Imposed
Age s.-
Money •  Job -
Nutritional • School
Zeitgeist • Country
Seasons •  Marriage
Availability 
+ Variety
•  War
Accumulation Trigger
• Weight + Image •  ‘Enough is
• Weight + Image + Fitness enough’
# Weight + Well being •  Results o f
# Health ----1 medical
Treatment o f animals examination
•  shocking 
visual stimulus
•  Other people’s 
observation
Goals
Loose weight Become vegetarian
Improve health Improve fitness
Improve image
Drawing board
1. Looking for inspiration/help
• Conversations (Maria, Sherri, Jessica, Janice)
•  Expert advicé'(Ray, Tracy )
• Written information (Ray, Sherri, Janice)
• Combination o f sources (Nigel, Paul, Daniel)
2. Choosing an option
• Accommodation o f food preferences (Sherri, Paul)
•  Exercise leading to dietary awareness (Nigel, Huw)
• Cutting out an item (Ray, Fred, Janice)
•  Cutting down on consumption (Paul, Ray, Louis, Nick, Saras, Nigel)
• Adding a new item or increasing healthy choices (Ray, Sherri, Huw, Nigel, Tom)
• Finding an alternative (Paul, Valerie)
•  Following a particular diet (Cecil, Nick)
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understanding that you adhere to the RGF conditions on the attached docum ent. The  
end date of the project is listed a s  31 January 2009
This is subject to the issuing of a  letter of a c c e s s  to you by W estm inster POT.
Approved Documents
The documents received and approved were: -
Ethics application form Part A and B 19/12/2007
Site Specific Information Form 19/12/2007
St Mary’SsPesearch Ethics Committee favourable 
ethical opinion letter
01/04/2008
Study Protocol 27/12/2008 v2
Letter confirming University of Surrey undertakes 
the sponsor role
29/12/2007
Signed declaration by the sponsors representative 
confirming indemnity arrangements will be in place 
before this research starts
19/05/2008
Peer Review (Dr Victoria Senior) 15/12/2007
CV Katarzyna Chapman 20/04/2008
Invitation letter to potential participants 27/12/2008 v2
Participant Information Sheet 27/12/2008 v2
Informed Consent form 27/12/2008 v2
GP Information sheet (VI) and Clinicians
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Research Governance Requirement
From the information provided and the requirement of the Research 
Governance Framework have been satisfied in the following areas: -
Check list
The study has received peer review Yes
The study has been approved by the service director N/A
The collection of information for the study will be in 
accordance with the Data Protection Act (DPA 1998) Yes
Use of PCX resources (Millbank MC co-operating with 
study) No
PIAG approval required (under Section 60) N/A
The health and safety of the patient/researcher has been 
considered N/A
The researcher will be making home visits No
Letter of access requested for researcher working with 
patients or their identifiable data Yes
CRB check requested Yes
You will already be aware of the PCX policies on health & safety and the NHS Code 
of Confidentiality,and the need to comply with them.
Please ensure that you:
1) Report all adverse events, when they happen, to the relevant Research Ethics 
Committee and me as Westminster PCX’s Risk Manager and Research 
Governance Lead. Failure to abide by this will result in the v/ithdrawal of the Trust’s 
approval.
2) Respond to any requests from Brent tPCT’s RMG Unit which hosts the audit 
function on our behalf and provide it with any project amendments, project 
extensions or terminations. PCTs are required by the Department of Health to 
maintain a comprehensive database of all research projects taking place to ensure 
that we have accurate information for submission to the National Research Register.
3) Inform us that the study has been completed by sending a copy of the COREC 
‘Declaration of the End of Study* form and a summary of the final report.
I wish you well in your research.
Yours sincerely,
Helen Askwith
Research Governance lead, Westminster PCX
c.c, Gail Stiller,.Practice Manager, Millbank Medical Centre, 20 Page Street,
London SW1P4EN 
Richard Mor, Workforce Planning & Recruitment Lead, Westminster PCX
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Appendix 5
W estminster
Primary Care Trust
NHS
Human Resources Department 
Fourth Floor 
15 Marylebone Road 
London 
NW1 5JD
0  in n o o n n fl Tel: 020 7150 8225
2 June 2008 Fax: 020 7150 8231
Email: richard.mor@westminster-pct.nhs.uk
Ms Katarzyna Chapman 
PhD Student 
Psychology Department 
University o f Surrey 
Guildford 
GU2 7XH
Dear Katarzyna
Letter of access for research
This letter confirms your right of a c c e ss  to conduct research through W estm inster Primary Care 
Trust for the purpose and on the terms and conditions se t  out below. This right o f a c c e s s  
com m ences on 2 Junë’2008  and en d s on 31 January 2009  un less terminated earlier in accordance  
with the c lau ses below.
You have a right of a c c e s s  to conduct such research a s  confirmed in writing in the letter of 
permission for research from this NHS organisation. P lea se  note that you cannot start the research  
until the Chief Investigator for the research project has received a  letter from us giving perm ission  
to conduct the project.
The information supplied about your role in research at W estm inster PCT has been  reviewed and 
you do not require an honorary research contract with this NHS organisation. W e are satisfied that 
such pre-engagem ent checks a s  w e consider n ecessary  have been  carried out.
You are considered to be a legal visitor to W estm inster PCT prem ises. You are not entitled to any  
form of payment or a c c e ss  to other benefits provided by this NHS organisation to em p lo y ees and 
this letter d o es not give rise to any other relationship betw een you and this NHS organisation, in 
particular that of an em ployee.
While undertaking research through W estm inster PCT, you will remain accountable to your 
Educational Supervisor, Professor Jane Ogden, Psychology Department, University of Surrey, but 
you are required to follow the reasonable instructions of Gail Spiller, Practice M anager, Millbank 
Medical Centre, on behalf of W estm inster PCT or those given on her behalf in relation to the term s 
of this right of a c ce ss .
Where any third party claim is m ade, whether or not legal proceedings are issu ed , arising out o f or 
in connection with your right of a c ce ss , you are required to co-operate fully with any investigation  
by this NHS organisation in connection with any such claim and to give all su ch  a ss is ta n ce  a s  m ay  
reasonably be required regarding the conduct o f any legal proceedings.
You must act in accordançe with W estm inster PCT policies and procedures, which are available to 
you upon request, and the R esearch Governance Framework.
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You are required to co-operate with W estm inster PCT in discharging its duties under the Health 
and Safety at Work etc  Act 1974 and other health and safety  legislation and to take reasonable  
care for the health and safety  of yourself and others while on W estm inster PCT prem ises. You 
must observe the sam e standards of care and propriety in dealing with patients, staff, visitors, 
equipment and prem ises a s  is expected o f any other contract holder and you m ust act 
appropriately, responsijpjy and professionally at all tim es.
You are required to ensure that all information regarding patients or staff rem ains secure  and  
strictly confidential at all tim es. You m ust ensure that you understand and com ply with the  
requirements of the NHS Confidentiality C ode of Practice 
(http://www.dh.Qov.uk/assetRoot/04/06/92/54/04069254.pdf) and the Data Protection Act 1998. 
Furthermore you should be aware that under the Act, unauthorised disclosure of information is an  
offence and such disclosures m ay lead to prosecution.
You should ensure that, where you are issu ed  with an identity or security card, a  bleep number, 
email or library account, keys or protective clothing, th ese  are returned upon termination of this 
arrangement. P lea se  a lso  ensure that while on the prem ises you w ear your ID badge at all tim es, 
or are able to prove your identity if challenged. P lea se  note that this NHS organisation accep ts  no 
responsibility for dam age to or lo ss  of personal property.
W e may terminate your right to attend at any time either by giving sev en  d a y s’ written notice to you  
or immediately without any notice if you are in breach of any of the term s or conditions described in 
this letter or if you commit any act that w e reasonably consider to am ount to serious m isconduct or 
to be disruptive and/or prejudicial to the interests and/or bu sin ess of this NHS organisation or if you  
are convicted of any criminal offence. Your substantive em ployer is responsib le for your conduct 
during this research project and m ay in the circum stances described above instigate disciplinary 
action against you.
Westminster PCT will not indemnify you against any liability incurred a s  a  result of any breach of 
confidentiality or breach o f the Data Protection Act 1998. Any breach of the Data Protection Act 
1998 may result in legal action against you and/or your substantive employer.
If your current role or involvement in research changes, or any of the information provided in your 
Research Passport changes, you m ust inform your em ployer through their normal procedures. You 
must also inform your Mbminated m anager in this NHS organisation.
lard Mor
Workforce Planning and Recruitment Lead, W estm inster PCT
cc: Gail Spiller, Practice Manager, Millbank Medical Centre, 20  P a g e  Street, London SW 1P
4EN
Professor Jane O gden, Psychology Department, University o f Surrey. Guilford, GU2 7XH 
Philip Henry, Registry Student Centre, Hall Undercroft, Registry Senate House Offices, 6th Floor, 
Senate House, University of Surrey, Guildford, Surrey GU2 7XH 
Helen Askwith, Head of Clinical G overnance & Quality, W estm inster PCT
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Appendix 6 G
V \
UNIVERSITY OF
SURREY
Invitation
To take part in a scientific study 
about dietary changes
W hat people eat m ay influence their health in a num ber o f  
ways. Throughout the course o f  their lives people change their 
diet in m any different ways. U nderstanding how  people change 
their diets m ay help others to do the same.
W e are interested in know ing how  people m ake changes in 
their diet.
Are you over 18 years old? I f  so, we would be grateful i f  you 
could com plete a short questionnaire which would only take 
about 10 minutes o f  your time.
I f  you are interested please approach the researcher:
Kasia Chapman is present today at the centre
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Appendix 7
Information for Participants
Study title
‘What are the mechanisms for dietary change?’
What is the purpose of the study?
">.■
What people eat may influence their health in a number o f ways. Throughout the 
course of their lives people change their diet in many different ways. Understanding 
how people change their diets may help others to do the same.
We are interested in knowing how people make changes in their diet: does it happen 
gradually over a period o f time; does it happen suddenly; does change happen 
without individuals realizing that it happened or because they find themselves living 
in different circumstances?
Why have I been chosen?
Our aim is to invite 400 people who are over 18 years old and who are registered as 
patients at Millbank Medical Centre to take part in this study.
Do I have to take part?
No, taking part is voluntary and there is no pressure to do it. Your rights as a patient 
will not be affected in anyway.
If  you decide to take part but change your mind in the process, you will be free to 
withdraw from the study without any adverse consequences.
What will happen to me if  I decide to take part?
You would be asked to sign a consent form -  an evidence o f your agreement to 
taking part in this study. Then, you would be asked to complete the questionnaire
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about changes in your diet relating to three periods in your life: in the last year, in the 
past 5 years and since childhood. Also, you would be asked to answer a few 
questions about yourself. All information will be treated in the strictest confidence, 
and in accordance with the Data Protection Act (1998). If  you prefer you may take 
the questionnaire home and send it when completed in the stamped and addressed 
envelope provided.
What are the possible disadvantages and risks in taking part?
The filling in the questionnaire will take only 10 minutes o f your time and it is not 
expected to generate any negative feelings. Therefore, there are no anticipated 
disadvantages o f taking part in this study.
What are the possible benefits of taking part?
Taking part in this study gives you the opportunity to discover for yourself if your 
diet has changed over time and, if it has, how it happened.
Also, by taking part in this study you will be contributing to the knowledge o f how 
people change their diet and, in the long-term, to designing interventions that help 
patients with threatening conditions to manage their diets.
Will mv taking part be kept confidential?
Yes. All information about your participation in this study will be kept confidential.
Your consent form and background information questionnaire would be kept in a 
locked filing cabinet at the University o f  Surrey for one year and then they will be 
destroyed. The data from questionnaires will be transferred on to the computer files 
and stored for 10 years after which time it will be deleted. The completed 
questionnaires (on paper) will be destroyed. Data stored on the computer will be 
anonymous and all files will be password protected.
What will happen to the results of this studv?
The results o f this study will be used in the thesis o f the researcher’s doctoral degree. 
Also, the findings will be written up as an article by the researcher and submitted for
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publication to a scientific journal. No participant will be identified in any part o f the 
thesis or article. I f  you wanted to receive a summery o f the results they will be 
posted to you.
What if  there is a problem?
I f  you have concerns about any aspect o f this study or your involvement please 
contact Ms Katarzyna Chapman on the address below.
University o f Surrey 
Psychology Department 
Guildford GU2 7XH 
01483 683971 
k.chapman@surrev.ac.uk
Thank you for taking the time to read this information.
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Appendix 8
Centre Number:
Study Number:
Participant Identification Number for this trial:
CONSENT FORM
Title o f Project: ‘What are the mechanisms for dietary change?’ 
Name o f Researcher: Ms Katarzyna Chapman
1 .1 confirm that I have read and I understand the information sheet 
for the above study. I have had the opportunity to consider
the information, ask questions and have had these 
answered satisfactorily.
2 .1 understand that my participation is voluntary and that I am free 
to withdraw at any time without giving any reason,
without my medical care or legal rights being affected.
3 .1 agree to take part in the above study.
UNIVERSITY OF
SURREY
Please, write your 
initials here
Name o f Participant Date Signature
Name o f Person 
taking consent
Date Signature
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Appendix 9
In the PAST YEAR, have you changed the consumption o f any o f  the following items?
Please, first rate each item in terms of whether your consumption o f it has changed by circling the answer 
that best describes your behaviour.
Change? Gradually, I 
realized 
I needed to 
make a change
I wanted to change 
because something 
significant happened in 
my life
(e.g. health scare; seeing 
how animals are reared)
I had no choice,
I had to change 
(e.g. I got married; I 
changed jobs; I moved 
to a different country)
The change 
just
happened
Fruit No change 
I eat more / less/ 
different kind
Vegetables No change 
I eat more / less/ 
different kind
Meat No change 
I eat more / less/ 
different kind
Chips No change 
I eat more / less
Sugar No change 
I eat more / less
Fizzy drinks No change 
I drink more / less/ 
different kind
Water No change 
I drink more / less/ 
different kind
Coffee No change 
I drink more / less/ 
different kind
Tea No chonge 
I drink more / less/ 
different kind
Alcohol No change 
1 drink more / less/ 
different kind
Fating
takeaways
No change 
1 eat more / less/ 
different kind
Fating 
ready meals
No change 
1 eat more / less/ 
different kind
Fating out No change 
1 eat more / less
Fating 
fried food
No change 
1 cat more / less/ 
different kind
Fating home cooked 
meals
No change 
cat more / less/ 
different kind
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In the I AST 5 YEARS have you changed the consumption of any o f the following items?
Please, first rate each item in terms o f whether your consumption o f it has changed by circling the answer 
that best describes your behaviour.
Change? Gradually, I 
realized 
I needed to 
make a change
I wanted to change 
because something 
significant happened in 
my life
(e.g. health scare; seeing 
how animals are reared)
1 had no choice,
1 bad to change 
(e.g. I got married; 1 
changed jobs; I moved 
to a different country)
The change 
just
happened
Fruit No change 
I eat more / less/ 
different kind
Vegetables No change 
I eat more / less/ 
different kind
Meat No change 
I eat more / less/ 
different kind
Chips No change 
I eat more / less
Sugar No change 
I eat more / less
Fizzy drinks No change 
I drink more / less/ 
different kind
Water No change 
I drink more / less/ 
different kind
Coffee No change 
I drink more / less/ 
different kind
Tea No change 
I drink more / less/ 
different kind
Alcohol No change 
I drink more / less/ 
different kind
Eating
takeaways
No change 
[ eat more / less/ 
different kind
Eating 
ready meals
No change 
I eat more / less/ 
different kind
Eating out Vo change 
: eat more / less
Eating 
fried food
Vo change 
eat more / less/ 
different kind
Eating home cooked 
meals
Vo change 
cat more / less/ 
different kind
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In the SINCE CHILDHOOD, have you changed the consumption of any o f the following items?
Please, first rate each item in tenus o f whether your consumption of it has changed by circling the answer 
that best describes your behaviour.
Change? Gradually, I 
realized 
I needed to 
make a change
I wanted to change 
because something 
significant happened in 
my life
(e.g. health scare; seeing 
how animals are reared)
1 had no choice,
1 had to change 
(e.g. I got married; I 
changed jobs; I moved 
to a different country)
The change 
just
happened
Fruit No change 
I eat more / less/ 
different kind
Vegetables No change 
I eat more / less/ 
different kind
Meat No change 
I eat more / less/ 
different kind
Chips No change 
I eat more / less
Sugar No change 
I eat more / less
Fizzy drinks No change 
I drink more / less/ 
different kind
Water No change 
1 drink more / less/ 
different kind
Coffee No change 
I drink more / less/ 
different kind
Tea No change 
I drink more / less/ 
different kind
Alcohol No change 
I drink more / less/ 
different kind
Eating
takeaways
No change 
I eat more / less/ 
different kind
Eating 
ready meals
No change 
1 eat more / less/ 
different kind
Eating out No change 
[ eat more / less
Eating 
fried food
No change 
I eat more / less/ 
different kind
Eating home cooked 
meals
No change 
eat more / less/ 
different kind
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Please, now answer the following questions 
about yourself -  tick an answer or give information.
1. Are you: female □  male □
2. A ge:______________years
3. Weight:
normal □  underweight □  overweight □
4. Changes in weight in the past year:
none □  increase in weight □  loss o f weight □
5. Ethnic origin:
White □  Indian □  other Asian □  Black □  other ethnic group □
6. Education ended:
before 15 □  16 □  17-18 □  19+ □
7. Income per household per year before paying tax:
Below £ 20 000 □  £20 000 -  50 000 □  above £50 000 □
8. Do you live:
alone □  with a spouse or a partner □  with friends □  with family □
9. Were you born in the UK?
yes □  no □
10. How long have you lived in the U K ?_____________________ years
11. Would you like to be informed about the results of this study?
Yes □  no □
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Appendix 10
Contact details of participants wishing to obtain the results 
of the study: ‘What are the mechanisms of dietary change?’
Email Or name and address
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Appendix 11
Dear Katarzyna
Follow ing rece ip t o f yo u r le tte r, I can confirm  th a t we can give yo u r 
p ro jec t a favourab le  eth ical op in ion. However, the  D eputy C hair o f 
the  C om m ittee  w ould like you to  note the  fo llow ing :
(i) If the project causes any disruption to the efficient working of 
Rushes, then it must be stopped immediateiy
(ii) Normally this type of project would need to be seen by the 
Faculty's ethics committee. I have taken Deputy Chair's action 
because of the timing of the request and because the project does 
not seem to raise any major ethical issues. It is unlikely that these 
circumstances will arise again and I would tike to stress that this 
project does not create any precedent. Ail future requests for 
ethical review will be treated in the normal way.
Please could you respond to  th is  em ail to  confirm  th a t you 
understand the  po in ts above?
Many thanks 
A im ee
 Original Message-----
From: Chapman K Mrs (PG/R - Psychology)
Sent: 21 December 2008 11:58 
To: Cox A Ms (Registry)
Cc: Ogden J Prof (Psychology)
Subject: RE: enquiry
Please, see the attached letter requesting Chair's Aetion.
 Original Message-----
From: Cox A Ms (Registry)
Sent: Fri 19/12/2008 16:56
To: Chapman K Mrs (PG/R - Psychology)
Subject: RE: enquiry
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Dear Katarzyna
Yes, this will require an ethieal consideration, and we can do this by Chair's action if 
you would please provide in writing the following confirmations:
(i) that participation is voluntary and that all interviewees will be given the right to 
reftise to participate;
(ii) that anonymity will be preserved and no identifying data will be collected.
(iii) exactly when these interviews would be eonducted
(iv) when will the project finish
I would also point out that once this has been considered, the ethical opinion we give 
you will only apply to the activities you describe in your email below. Any wider 
project looking at consumer behaviour on campus will need a full submission to the 
University Ethics Committee.
It will be fine to submit this proposal to me by email; but please copy in your 
supervisor so that we know she has seen the details you have passed to us.
Once received, we should be able to request Chair's Action quickly, and certainly 
ready for the changes in January.
Many thanks 
Aimee
From: Chapman K Mrs (PG/R - Psychology) 
Sent: 19 December 2008 13:40 
To: Cox A Ms (Registry)
Subject: enquiry
Dear Aimee,
I am a third year PhD student in health psychology under the supervision o f Prof. 
Jane Ogden.
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In January 2009 Christine Freeman, the catering manager o f one o f the university 
canteens - 'Rushes’, is going to make some changes to the food display. Specifically, 
she is going to make huit more accessible and offer only brown baguettes for one 
day (as oppose to the choice o f brown and white baguettes that is offered currently 
every day). She agreed to allow us to evaluate the impact o f these changes on 
consumer behaviour and profit. We would like to assess the consumer behaviour in 
the following way:
1. Changes in the purchase o f huit and chocolate before and after the change in 
the location o f their display.
2. Changes in the purchase o f brown baguettes and white baguettes before and 
after the intervention (one day o f offering brown baguettes only).
In addition we would like to carry out brief interviews with customers who bought 
huit, chocolate bars or brown baguettes and ask them the following questions:
1. Why did you buy huit/chocolate/brown baguette today?
2. Do you usually buy this item?
3. What do you usually eat for lunch?
These interviews will not be recorded but notes will be taken. The data will be 
analysed using content analysis.
Could you please advise me whether I need the approval o f Ethics Committee? As 
the catering manager is planning to make these changes in January 2009, would it be 
possible to gain Chair Action by then?
Yours sincerely, 
Katarzyna Chapman
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Katarzyna Chapman 
BSc, MSc Health
Ms Aimee Cox Psychology
Registry
6th Floor Psychology Department
Senate House Room 18AC04
University o f Surrey Tel: 01483 683971
Guildford k.chapman:surrey.ac.uk
GU2 7XH
Dear Aimee,
Re: Evaluation o f consumer behaviour in the universitv canteen ‘Rushes’
Please, consider the following proposal to be approved by Chair’s Action.
The evaluation is designed to complete my PhD thesis in health psychology titled: 
‘Investigation into the mechanisms o f dietary change’ under supervision o f Prof Jane 
Ogden. The intention is to make small changes in a catering environment and 
observe to what extent they influence individual’s changes in diet. Ms Christine 
Freeman, the catering manager o f ‘Rushes’, has agreed to make the following 
changes: making huit more accessible while placing chocolate bars away from the 
tills, and selling brown baguettes only (as opposed to offering a choice o f brown and 
white baguettes) for a day.
I would like to assess the consumer behaviour in the following way:
1. Changes in the purchase o f fruit and chocolate before and after the 
change in the location o f their display.
2. Changes in the purchase o f brown baguettes and white baguettes before 
and after the intervention (one day o f offering brown baguettes only).
In addition I would like to carry out brief interviews with customers who bought 
finit, chocolate bars or brown baguettes and ask them the following questions:
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1. Why did you buy fiuit/chocolate/brown baguette today?
2. Do you usually buy this item?
3. What do you usually eat for lunch?
These interviews will not be recorded but notes will be taken. The consumers will 
remain anonymous as no identifying data will be collected; they will be informed 
that participation is voluntary and that they have the right to refuse to participate. 
The data will be analysed using content analysis. The interviews are planned to be 
conducted in the two week period o f 19-30 January 2009 in the canteen ‘Rushes’.
I look forward to hearing from you.
Yours sincerely, 
Katarzyna Chapman
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Appendix 12
W eek Day Participant NR
Do you usually buy chocolate bar/fruit/brown baguette at lunch? 
Were you tempted by fruit or chocolate?
What do you usually eat for lunch?
Why did you buy this item today? What were your thoughts today about 
lunch before you entered the canteen?
‘I plan what I am going to eat at lunch time’.
Always Most of the time Sometimes Rarely Never
1. Female □ Male □
2. A ge______________years
3. White □ Asian □ Black □ other ethnic groupO
4. Student □ Staff □ Visitor □
Course_________________________________________________________
6. Income per year
below £ 10 000 □ £10 000 -  20 000 □ above £20 000 □
7. How often do you eat at Rushes?
less than 1  x  month □ less than 1  x  week □ 
several times per week □ nearly every day □
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